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@ Pyridine derivatives, pharmaceutical compaositions comprising the same, the use of the same for
the manufacture of medicaments having therapeutic or preventative value, and a process for
preparing the same.
@ The invention provides pyridine derivatives represented by general formula:
: (U) n "~ D-(CHz) a-
AN
S <, —-/_< K
@: A51
wherein R! and R? may be the same or different from each other and each stand for a hydrogen atom, a
lower alkyl, lower alkoxy, halogenated lower alkyl, lower alkoxycarbony! or carboxyl group or a halogen
atom; -
X stands for a group represented by the formula:
-0-, -S-or - N-
A3
{(wherein RS stands for a hydrogen atom or a lower alkyl, phenyl, benzyl or lower alkoxycarbony! group);
Z stands for
a group represented by the general formula:
-O(CHy), -O-R* i

wherein p stands for an integer of 1 to 3 and R* stands for a hydrogen atom or a lower alkyl, aryl or aralkyl
group,
@ a group represented by the general formuia: ] -8
-O-(CHz)q-R® '
wherein g stands for an integer of 1 to 3 and RS stands for a halogen atom or an alkoxycarbonyl, ary! or
heteroaryl group,
a group represented by the general formula:
-0-(CH2),~0-~(CHy)s-0-R®
wherein r and s each stand for an integer of 1 to 5 and RS stands for a hydrogen atom or a lower alkyl
group, '
@ a group represenied by the formula:
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0
® a group represented by the formula:
0
-¥
@ a group represented by the formula:
8Os /0
=i
N

@ a group repreesnted by the general formula:

(0) «,
Il
—3S—A

wherein t stands for an integer of 0 to 2 and A stands for a group represented by the general formula:

<X

(wherein B stands for a group represented by the formula: -NH-, -O-or -S-), a lower alkyl, alkoxycarbonyl-
methyl, pyridyl or furyl group or a group represented by the general formula:

~(CHa) gn

(wherein R’ stands for a hydrogen atom, a lower alkyl or lower alkoxy group or a halogen atom and w
stands for an integer of 0 or 1),
a group represented by the general formula:

—P:*CH:@

R® .

7

wherein R? stands for an acetoxy or lower alky! group,
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or
® a group represented by the general formula:
-QR?

wherein R® stands for a hydrogen atom or a lower alkyl or aryl froup;

n stands for an integer of 0 to 2; m stands for an integer of 2 to 10,

and

J and K may be the same or different from each other and each stand for a hydrogen atom or a lower alkyl

group, with the proviso that when Z is a group falling under the above category (@ wherein R? is a lower

alkyl group, m stands for an integer of 3 to 10,

and a pharamceutically acceptable salt thereof.

Pharmaceutical compositions comprising these derivatives are also provided, together with the use of the
derivatives for the manufacture of medicaments having therapeutic or preventative value in the treatment of
peptic ulcers. Processes for preparing such pyridine derivatives are also provided.
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TECHNICAL FIELD

Novel pyridine derivatives exhibiting activity in treating or preventing peptic ulcers, pharmaceutical
compositions containing them, and methods of medical treatment are described.

BACKGROUND ART

Duodenal and gastric ulcers, known collectively as peptic ulcers, are localized erosions of the mucous
membrane of the duodenum or stomach, respectively, which expose the underlying layers of the gut wall to
the acid secretions of the stomach and to the proteolytic enzyme pepsin. They are believed to be caused
by autolysis which is caused by an imbalance between offensive factors, such as acid or pepsin, and
defensive factors, such as resistance of the mucous membrane, mucilage secretion, bloodstream or control
of the duodenum. Peptic ulceration is the most common disease of the gastro-intestinal tract and it is
estimated that approximately 10 to 20% of the adult male population will experience at some time in their
lives.

Peptic uicers are cured or prevented by medical treatment, in principle, and many pharmacotherapies
have been suggested, some with high degrees of success.

Clinically useful modialities include H-~blockers, such as cimetidine and ranitidine, as anti-ulcer agents.
It has been noted, more recently, that inhibitors of H*-K*-ATPase, an enzyme specifically present in the
parietal cells of the stomach, can effectively inhibit the secretion of gastric acid in mammals, including man,
therefore it has been expected that a new class of anti-uicer agents from this viewpoint will come into
existance. More specifically, a wide variety of compounds having a benzimidazole structure have been
proposed. Among these compounds is Omeprazole, currently under active development, as the most
promising compound; see U.S. Patent Nos. 4,337,257; 4,255,431; and 4,508,905. These patents describe
compounds with a methoxy group in the 4-position of the pyridine ring. Omeprazole, having the formula:

0CH,
Q B3 A3

and further 2-(4-methoxyethoxypyridine-2-yl)-methyisulfinyl-5-methyl-1H-benzimidazole in the working ex-
amples thereof.

Related benzyimidazole-type compounds having anti-uicer activities are described in published applica-
tion GB 2,134,523A. More specifically, compounds in which the 4-position of the pyridine ring is substituted
with an alkoxyalkoxy group with each alkoxy group containing 1-2 carbons are described. Example 157 of
this patent describes 2-(3,5-dimethyl-4-methoxyethoxypyridine-2-yl)methylsulfinyl-5-phenyl-1H-ben-
zimodazole. Other substitutions on various positions of the benzyl and pyridine rings are also described.

Biological tests reported in tables 4 and 5 of this published application report significant biological
effects on gastric acid secretion, both in isolated celis and in laboratory animals, when the 4-position on the
pyridine ring is substituted with a methoxy group.

Additional benzimidazole-type compounds, in which the substituent at the 4-position on the pyridine
ring is a benzyloxy group, are described in European patent application 0,167,943.
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DISCLOSURE OF THE INVENTION

The present inventors have discovered a class of novel compounds with a more excellent anti-ulcer
activity than Omeprazole which is regarded, at the present time, as.the most significant benzimidazole-type
compound having anti-ulcer activity. As a result of intensive studies, it has been found that compounds
represented by formula (I) are more potent in inhibiting gastric acid secretion in comparison with
Omeprazole. The present invention has been accomplished on the basis of this finding.

The present invention includes a class of pyridine derivatives represented by the general formuia:

Rt (), I 0-(CH,) -2

I* -

RZ

where R' and R? may be the same or different, each being a hydrogen atom, a lower alkyl, lower alkoxy,
halogenated lower alkyl, lower alkoxycarbonyl or carboxyl group or a halogen atoms;
X is a group represented by the formula:
-0-, -S-or- N
ks
(in which R? stands for a hydrogen atom or a fower alkyl, phenyl, benzyl or lower alkoxycarbonyl group);
and : )
A represents:
1. A group of the formula:
-O(CHg),-0-R*
where p is an integer of 1 to 3 and R*is hydrogen atom or a Iower alkyl, aryl or aralkyl group,
2. a group of the general formula:
-0-(CHo)q-R5
where q is an integer of 1 to 3 and RS is a halogen atom or an alkoxycarbonyl aryl or heteroaryl group,
3. a group of the general formula:
-0-(CHg),~-O-(CHa)s-0-R¢
where r and s each independently are an integer of 1 to 5 and R® is a hydrogen atom or a lower alkyl
group, '
4. a group of the formula:

hat)

5. a group of the formula:

=0

6. a group of the formula:

[e]

el
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7. a group of the general formula:

o
(ﬂ)t

where t is an integer of 0 to 2 and A is a group of the general formula:

N—FH*

<

(where B is a group represented by the formuia: -NH-, -O-or -S-), a lower alkyl, alkoxycarbonyimethyl,
pyridyl or furyl group or a group of the general formuia:

8. a group of the general formula:

1o O
r® |

where R is an acetoxy or lower alkyl group, or
9. a group of the general formula:
-OR?

where R® is a hydrogen atom or a lower alkyi or aryl group;
n is an integer of 0 to 2; m is an integer of 2 to 10, and
J and K, which may be the same of different from each other, each stand for a hydrogen atom or a lower
alkyl group, with the proviso that when Z is a group falling under the above category (9) R® is a lower alkyl
group and m stands for an integer of 3 to 10,
and pharmaceutically acceptabie salts thereof.

The same definitions for R, R2, X, n, J, K, Z and m are used throughout the specification that follows
and in the appended claims.

Also disclosed are pharmaceutical compositions containing these compounds as the active ingredient-
(s) and procedures for preventing or treating peptic ulcers in mammals, including humans, using these
pharmaceutical compositions.

in the definition of the compounds of general formula (1) given above, the lower alkyl group defined
above with respect to R, R2, R?, R4, R¢, A, R7, R8, J and K in the compound (I) of the present invention may
be a straight-chain or branched alkyl groups having 1 to 6 carbon atoms. Examples include methyl, ethyl, n-
propyl, n-butyl, isopropyl, isobutyl, 1-methylpropyi, tert-butyl, n-pentyl, 1-ethylipropyl, isoamyl and n-hexyl
groups, among which methyl and ethy! groups are most preferred.

The lower alkoxy group and the lower alkoxy moiety of the lower alkoxycarbony| group defined above
with respect to R' and R2 may be an alkoxy group derived form the above lower alky! group. Methoxy and

7
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ethoxy groups are most preferred.

The halogen atomn defined above includes chlorine, bromine, iodine or fluorine. The aryl group defined
above with respect to R* and RS may be phenyl, tolyl, xylyl, naphthyi or the hke whxch may be substituted
with a lower alkoxy or hydroxyl group, a halogen atom or the like.

Exampies of the arylalkyl defined above with respect to R* include benzyl and phenethy! groups.

Examples of the heteroaryl group defined above with respect to R include pyridyi and furyl groups.

In the definition of Z in general formula (1), groups 1, 2, 38, 4, 5 and 9 are preferred; group 9 is the most
preferred. As for R and R?, hydrogens for both and then a combination of a lower alkyl, inter alia methyl,
for R' and hydrogen for R2 are preferred. X is preferably -NR2 where R2 is hydrogen. A preferred value for
nis 1. The preferred substituents for J and K are both hydrogen or where J is lower alkyl, inter alia methyl,
and K is hydrogen, or when J is hydrogen K is lower alkyl, inter alia methyl. Thus, J or K are independently
preferably hydrogen or methyl, most preferably J is methyi and K is hydrogen.

A first preferred class of compounds falling within the compounds of general formula (I) are represented
by the foliowing formula:

gl J. O(CHg),~OR
0
ATt ._._{/ \§
2 —
R
(A)

(where R, R2, J, m and R® have the same meanings as defined above). In formula A, the preferred R and
R2 substituents are both hydrogen, or R! is 5-lower alkoxy, 5-lower alkyl or 5-halogenated lower aikyl and
R? is hydrogen. The preferred substituent for J is hydrogen or methyl; the preferred value for m is in the
range of 3 to 10, the most preferred being 3; and the preferred R® substituent is lower alkyl, inter alia
methyi, or aryl. Among these possibilities for the compounds of formula A the preferred combination is
when R' and R2 are both hydrogen, J is methyl, m is 3 and R® is methyl.

A second group of preferred compounds are combinations of the above substituents where both R! and
R? are hydrogen, J is hydrogen, m is 3 and R? is methyi.

A third group of preferred compounds fallmg within formula A is when both R and R2 are hydrogen, J
is methyl, m is 2 and R® is benzyl.

A second class of compounds falling within general formula (1) are represented by the following formula:

2 _ J -(CHy)50(CHy ) ,-OR*

(B)

—

(where R', R?, J, p, m and R* have the same meanings as given above). In formula (B), the preferred
substituents for R' and R2 are both hydrogen; or when R! is 5-lower alkoxy, S-lower alkyl or 5-halogenated
lower alkyl, R? is hydrogen. The preferred value of m is 2 or 3; the preferred value for p is 2 or 3; and the
preferred substituent for R* is methyl or benzyl. Of the above possibilities for formula (B), the most
preferred combination is where R' is 5-methyl, R2 is hydrogen, J is methyl, m is 2, p is 2 and R* is methyl.

Examples of the pharmaceutically acceptable salt include salts with- inorganic acids, such as hydrochlo-
ride, hydrobromide, sulfate and phosphate; those with organic acids, such as acetate, maleate, tarirate,
methanesulfonate, benzenesulfonate, and toluenesulfonate; and those with amino acids such as arginine,
aspartic acid and glutamic acid. )

Some of the compounds according to the present invention can form a salt with a metal such as Na, K,
Ca or Mg. These metal salts are also included among the pharmaceutically acceptable saits of the present
invention. For example, compounds represented by the general formula (1), wherein X is a group of - I?l3

R
and R® is a hydrogen atom, or compounds represented by the general formula (I), wherein Z is a group

8
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falling under category 7 and B is a group of -NH-, can be present as a metal salt.

Although the compounds of the present invention may also be present as a hydrate or as a
stereoisomer, it is a matter of course that these hydrates and sterecisomers are also included in the scope
of the present invention. '

Now, the effect of the compounds of the present invention will be described by referring to the following
pharmacological experiments.

- Pharmacological Experiment

Inhibition against the activity of H*-K* ATPase

(1) Preparation of H*-K* ATPase

Prepared from the fundic glands of a fresh mucous membrane of a pig stomach according to a
modified method of Saccomani et al. (see Biochem. and Biophys. Acta, 464, 313 (1977)).

(2) Measurement of the activity of H*-K* ATPase

The compound of the present invention was incubated at various concentration in a 40 mM Tris-HCI
buffer solution having a pH of 7.40 together with H*-K* ATPase and 10 wg/ml of a protein at 37°C for 30
minutes, followed by the addition of 15 mM KCI. After 10 minutes, the ATPase reaction was initiated by the
addition of 3 mM of MgCiz and ATP. After 10 minutes, the amount of the released inorganic phosphoric acid
was determined according to the method of Yoda and Hokin (see Biochem. Biophys. Res. Com., 40, 880
(1970)).

The test compound was used as a solution in methanaol.

The inhibitory effect was determined by subtracting the amount of the released inorganic acid observed
with respect to the case wherein a solution of a test compound was added from that with respect fo the
control wherein only a solvent was added to determine a difference and dividing this difference by the latier
amount and shown by percentage. The inhibitory effect is shown in Table 1 in terms of 1Cs.

(3) The results are shown in Table 1.
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Table l
No. Compound ICSO (M)
ocHzCHZUCH;-@
, CHs
1 ' f]] : 9.2%10~"
-S-CH,” W
@E?-*J, :
B0
. gcnzcmocm-@ 3
JE NN 1 4x10-¢
' S5-c,” N
I ¥
Hoo
g 0CH.CH,0CH, -@
CH
3 :CF:! 1. O0x10-°
VA

10

w
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Table 1 (cont'd)

No. Compound IC50 (M)
0
0- (CHa) 2 - |
4 . v 1, 1X10-°
N i
.! N - rd
9 @g N
Ho0
0-(CHs) 2 - N
© CH, Q 9, 4X 10
I :
S-CH,” ¥ -
@:m Y
Hoo
| 0CHCH,0CH, CH,0CHs
. CHs
5 | N 5.5%10~7
| . ' .
QG e
- K0
0CH,CH,0CH, CH,0CH,
7 LN . 1L.7X10°°
. i . x ad
@E'\}-S-CHzAN
v ol
ya 0

11
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Table 1 (cont'd)

N ,
S-CH
©:N>_J, ?
Na O

No. Compound IC5 0 (M)
0-(CH,) ,-0CH, ‘@
’ [\ Sand
3 q \@ 1.2X10°°
@Ef\?—%’cx,’\ y
W0
| u-(CHz)z-NQ _
9 cns \{] ] 1.3%x10°°
@E&—s ~CH, .
ocn,c .OH
10 1.9x10-®
>—s CH: N
| H
' " gmzw,ocmca,ocm@ |
11| CHaO N \(] £.9%10°
@:‘3—3-&{/\&
ol
Na 0 ,
. QChCHOCHCHOCH, @
19 ﬁj | : 2. 6x10-°

12
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Table 1 (cont'd)

No. Compound ICSO(M)
o, (CHCHOCHCHLOCH: @
13 | CF 8.3%10"7
@: >—s “CHs
Na
14 -'.. C U (CHZ)Z-N@ l Oxlo-s
CH:U\ l‘ - . - '
s—ca
@:;?_J, 2
o0
_ 0
. 0-(CHa) 2 =¥ -
15 CFs Cﬁgﬁ] 2 @ 7.9%1(-¢
y 0
;?—?—CHZ §
o0 -
0-(CHy) -_NQ
1§ | CFs Y ] NESTink

13
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Table 1 (cont'd)

CH,
. KJ
©:\>_SI-CHZ N
| v -
N2 0 .

No. | Compound ICSO(M)
OCH,CH,OH
CHa
! - ' 3. 5x10-¢
L9x10-
@ENyS‘Clz/\N ,
“H o0
; 0CH.CH.0CH,CH.0CH,
§ @:N S 3.3x10-°
S-CH." N
JCpyen
ht-s :
~ 0CH CH,CH,0CH, —
1o cmﬁ i
1 N | 1.Tx10-¢8
©:Y\>‘.§-CH2/\;\{ :
Ha 0
QEH,Cstc‘H, —
y 2.3x10-°

14
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Table 1 (cont'd)

No. Compound IC. . (M)

50
0CH,CH,0 -{::>
CH:: '

21 . 1.3x10-°

~— N
Qe
Nl

Hog

OCH,CHACH, 08
| CH: } : .
22 X ]@ | 1.9x10-*

S—s-cH,” X '

V.ol

B0
0CHCH,0CH,CH5CI

. 3
23 E::ﬂ::N | - 1 4x10-®
~ §-¢
ﬁs*-L e N o |
| o |

24 | Omeprazole “ L ' L1X107% |

1
.

It is apparent from the results of the experiments that the compound of the present invention exhibits a
high inhibitory effect on the activity of H*-K* ATPase and is highly safe, so that it can effectively inhibit the
secretion of an acid and is therefore effective in the therapy or prevention of human and animal peptic
ulcer.

Further, the compound of the present invention exhibits excellent recovery of the secretion of an acid
and therefore is superior to the one of the prior art in this respect.

Chronic gastric fistula dogs were used. The test compound was infraduodenally administered to each
dog in an amount of 4 mg per kg. In 1, 24, 48 and 72 hours, respectively, from the time of administration,
pentagastrin (6 micron grams per kg) was injected intramuscularly into the dog. Gastric acid secretion,
determined and recovery thereof, was determined in terms of percent of the control response. Results from
this test are shown in Table 3.

From the results, it can be determined that within one hour from the intraduodenal administration the
pentagastrin-stimulated gastric acid secretion was completely inhibited in both tests of compound 19 and
Omeprazole. In the test, acid output with compound 19 was 61.9 percent and 121.5 percent in comparison
with the control group after 24 and 48 hours, respectively. On the other hand, in the same test using
Omeprazole, gastric acid secretion was 108.4 percent after 72 hours. With both compound 19 and
Omeprazole, 48 hours and 72 hours were required for the acid secretion to recover, respectively.

15



70

15

20

25

30

35

40

45

50

55

0 268 958

Pharmacological Experiment 2 -Inhibitory effect on gastric acid secretion

Chronic gastric fistula dogs were used. Gastric acid secretion of each dog was stimulated by infusing
100 micron grams per kg per hour of histamine. Afier one hour of histamine infusion, each of the test
compounds was administered intraduodenaily to each dog, and after one hour of administration, the amount
of gastric.acid secretion of each test dog was determined. Results were compared with the control group to
which no test compound had been administered and are expressed in terms of percent inhibition.

The inhibitory effect exhibited by the test compound on the histamine-stimulated gasiric acid secretion
of the chronic gastric fistuia dogs is shown in Table 2. The values of ID 50, calculated from the dose-
inhibition curve of the test compounds, are 59.9 micron grams per kg for compound 19 and 112.2 micron
grams per kg for Omeprazole, demonstrating that compound 19 was itwo times more potent than
Omeprazole. Compound 19 is shown in Table 1 of Experiment 1 and in working example 33 shown below.

Table 2
£ Inhibition of acid output
\\IZ;HET\\ compound 19 omeprazole
31.25 34.4 -
82.3 50.1 41.1
128 67.7 48.6
250 87.4 ' 62.1
500 100. 0 91.2
1000 - 100.0
_ . Table 3 ' L
\ t e | 2ene | oss e | 72 nr
Compound :
compound 19 . 0 81.9 - -
Oneprazole 0.3 | 32.3 69. 1 108. 4

The results of the three pharmacological experiments as reported above demonstrate that the com-
pound of the invention exhibits a significant inhibitory effect on the activity of H*-K*ATPase.

Among these compounds, compound 19 of the invention unexpectedly has a more potent inhibitory
activity on gastric acid secretion as compared with Omeprazole, which itself is highly inhibitory of gastric
acid secretion among the compounds having a benzimidazole-type structure.

Further, it should be noted that the compound of the present invention unexpectedly exhibit a faster
recovery or resumption of gastric acid secretion than Omeprazole.

At present, this H*-K*ATPase-inhibiting agent is believed to have a more potent inhibitory activity
against gastric acid secretion than an Hzrblocker compound, and thus, in the future, may be the drug of
choice for the treatment of ulcers.

But, while more potent inhibitory activity against gastric acid secretion is desirable, too long-lasting
inhibition of gastric acid secretion is not preferable for an anti-ulcer agent. For example, it gives rise to the
proliferation of Enterochromaffin-like cells (ECL cell) and formation of carcinoid derived from hyper-
gastrinemia; see "Digestion”, vol. 35, suppl. 1, page 42 to 55 (1986); the increase in the gastric bacterial

16.
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flora and endogenous production of N-nitro compounds; see "Brit. Med. J.", vol. 289, page 717 (1984); and
difficulty in determining the appropriate dosage regimen.

Thus, an H*-K*ATPase-inhibitory agent which possesses an excellent recovery of gastric acid secretion
is most preferred.

No toxicological influence has been observed for compound 19 (working example 33), which is a
representative compound of this invention, in beagle dogs to which is was orally administered at 10 mg/kg
per day for one week, and in rats to which is was orally administered at 50 mg/kg per day for one wesk.

Thus, compound 19, as representative of this invention, exhibits a significant inhibitory effect upon the
activity of H*-K*-ATPase coupled with the desirable property of excellent gastric acid secretion recovery.

Compound 19, as representative of the compounds of this invention, is thus considered to be effective
in the treatment or prevention of peptic ulcers (stomach ulcers and duodenal ulcers), in animals, including
humans.

The compounds of the present invention are adminstered for the therapy or prevention of peptic ulcers
either orally as powders, granules, capsules or syrup, or parenterally as an injection, or as an external
preparation or drop, or as a suppository. Aithough the dose remarkably varies depending upon symptoms,
age or kind of uicer(s), it may be about 0.01 to 200 mg/kg, preferably 0.05 to 50 mg/kg, still preferably 0.1
to 10 mg/kg a day, and may be administered in a single dose or in divided doses, for example from 2 to 4
times a day.

The drug may be formulated into pharmaceutical presentations using conventional formulation proce-
dures. More specifically, a solid drug for oral application can be prepared by mixing an active principle with
filler and, if necessary, binder, disintegrating agent, lubricant, coloring agent, corrigent or the like and
converting the obtained mixture into a tablet, coated tablet, granule, powder or capsule.

Examples of the filler include lactose, corn starch, sucraose, glucose, sorbitol, crystalline cellulose and
silicon dioxide, while those of the binder include polyvinyi alcohol, polyvinyl ether, ethyicellulose, methylcel-
luiose, acacia, tragacanth, gelatin, shellac, hydroxypropyiceliulose, hydroxypropyistarch and polyvinylpyr-
rolidone. Examples of the disintegrating agent inciude starch, agar, gelatin powder, crystalline cellulose,
calcium carbonate, sodium hydrogencarbonate, calcium citrate, dextrin and pectin, while those of the
lubricant include magnesium stearate, talc, polyethylene glycol, silica and hardened vegatabie oils. The
coloring agent may be any one which is permitted to be added to drugs. Examples of the corrigent include
cacao powder, mentha herb, aromatic powder, mentha oil, borneol and powdered cinnamon bark. Of course,
these tablets and granules may be, if necessary, coated with sugar, gelatin or the like.

The injection can be prepared by mixing an active principle with pH adjusting agent, buffer, stabilizer,
solubilizing agent or the like and treating the obtained mixture according to an ordinary process to obtain a
subcutaneous, intramuscular or intravenous injection.

Preparation process

The compound of the present invention can be prepared by various processes, representative examples
of which will now be described.
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Preparation process A

‘{ o
:@:}-sx (1)

wherein Rf, R2 and X are as defined above

e
T

] 0-(CHa)a-I
{-CHa K _ (o)
: N i

|

wherein m, Z, J and K are as defined above and Y stands for a halogen atom or a suifonyloxy group

R} . 1 0-(CHy) .- :
@E}—s—cuz—?&x (1)
i =

R? .

oxidation

J  0-(CHa)n-Z

Yot 3
\@E S5 —~CHs —Z}x N
Rz/ 1 v N . '

That is, a compound represented by the general formula (ll) is reacted with a halide or sulfonate
represented by the general formula (lll) to dbtain a compound represented by the general formula (I') which
is an objective compound of the present invention.

Examples of the halogen atom defined with respect to Y include chlorine, bromine and iodine, while
those of the sulfonyloxy group include alkylsulfonyloxy groups such as methylsulfonyoxy and ethylsul-
fonyloxy groups and aromatic sulfonyloxy groups such as benzenesulfonyioxy and tosyloxy groups.

The above reaction is preferably carried out in the presence of an acid scavenger. Exampies of the acid
scavenger include carbonates and hydrocarbonates of alkali metals, such as potassium carbonate, sodium
carbonate and sodium hydrogencarbonate; alkali hydroxides such as sodium hydroxide and potassium
hydroxide and organic amines such as pyridine and tristhylamine. Examples of the solvent to be used in
the reaction include alcohols such as methyl and ethyl alcohols, tetrahydrofuran, dioxane, dimethylfor-
mamide, dimethy! sulfoxide and mixtures thereof with water.

The reaction temperature may be from -40°C to the boiling point of the solvent used, preferably from
about 0 to 60°C.

The obtained compound (I} can be easily oxidized into its sulfinyl derivative (") which is an objective
compound of the present invention corresponding to a compound of the general formula (I) wherein n is 1.

This oxidation can be carried out according to an ordinary process by the use of an oxidizing agent
such as hydrogen peroxide, peracetic acid, m-chioroperbenzoic acid, sodium hypochlorite or sodium
hypobromite. The solvent to be used in the oxidation is generally selected from among dichloromethane,
chloroform, benzene, toluene, methanol, ethanol and the like. The oxidation temperature may be from -70°C
to the boiling point of the solvent used, preferable from -60 to 25°C.

Furthermore, a sulfone derivative which is an objective compound of the present invention correspond-
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ing to a compound of the formula (I} wherein n is 2 can be prepared by, for exampie, the following process:

R! | - J 0-(CHa)a-Z -
x&—s—caz—%{r}x (1)
R? |
oxidation
R! , ﬂ -1 0-(CHa)m-I
) .
S —CHa K (1)
O AR
R? . 0 .

wherein R', R2, X, J, m and Z are as defined above.

That is, the thio ether derivative represented by the general formula (I') which is an objective compound
of the present invention is oxidized into its sulfone derivative represented by the general formuia (I*) which
is another objective compound of the present invention.

More precisely, the sulfone derivative (I*) which is an objective compound of the present invention can
be prepared by dissoiving the compound (I') in a soivent selected from among aromatic hydrocarbons such
as benzene, toluene and xylene; halogenated hydrocarbons such as dichioromethane, chioroform and
carbon tetrachloride; water; alcohols such as methanol and ethanol; ethyl acstate; acetone, acetic acid and
the like to obtain a solution, adding at least twice by equivalent as much oxidizing agent selected from
among hydrogen peroxide, peracetic acid, m-chloroperbenzoic acid, sodium hypochiorite, sodium m-
periodate and the like to the solution under cooling with ice or at a room temperature and reacting the,
compound (I') with the oxidizing agent.

Alternatively, the suifone derivative (I”) can be prepared by dissolving the sulfoxide derivative (I*)
obtained by the above process in a solvent such as chioroform, adding an oxidizing agent such as m-
chioroperbenzoic acid to the obtained solution and reacting the sulfoxide derivative (I} with the oxidizing
agent.
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Preparation process B

0 (CHa) a-Hzl

:Q@ >—s—cd, X W

: Z—H : (v)

D (CHI) n"Z
:@:ys—c%—g—x (1)

. l " oxidation

(CHI) :-Z

E@: >—s-—cH, —J}x (19

wherein R', R2, X, m, J, K and Z are as defined above and Hal stands for a halogen atom.

That is, an objective compound represented by the general formula (l) can be prepared by reacting a
halide represented by the general formuia (IV) with an alcohol, thiol or amine represented by the general
formula: Z-H (V). This reaction is preferably carried out in the presence of an acid scavenger. Examples of
the acid scavenger inciude carbonates and hydrogencarbonates of alkali metals, such as potassium
carbonate and sodium carbonate; alkali hydroxides such as sodium hydroxide and potassium hydroxide and
friethylamine. Examples of the solvent to be used in the reaction include ethers such as tetrahydrofuran and
dioxane; ketones such as acetone and methyl ethyl ketone; benzene homologues such as benzene, toluene
and xylene; acetonitrile, dimethylformamide; dimethyl. sulfoxide and hexamethylphosphoric triamide. The
reaction may be carried out either under cooling with ice or at a temperature not exceeding the boiling point
of the solvent used. )

The obtained compound (I') which is an objective compound of the present invention can be oxidized
into its sulfinyl derivative represented by the general formula (I*} in a similar manner to that described above
in Preparation process A.

Preparation process C

A compound represented by the general formula (I) wherein X is a group represented by the formula:
- l}l - (wherein R3 is a group selected from among

R3
those defined above except a hydrogen atom) can be prepared by the following process:
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& L De L f-(CHa) .-
35— K (W)
J N N
R? H- S
N .
R3Hal (vE)
R L DL 0T e
\@Klys-—w,@—x. (1)
4 g N
R? l
R?

wherein R?, B2, n, J, K, m and Z are as defined above:; Hal stands for a halogen atom and R3 is a group
selected from among those defined with respect to R3 of the formula (i) except a hydrogen atom, ie., a
lower alkyl, phenyl, benzyl or lower alkoxycarbony! group.

That is, a compound represented by the general fromula (1) which is an objective compound of the
present invention can be prepared by condensing a compound represented by the general formula (VI) with
a halide represented by the general formula (Vi) according to an ordinary process.

This condensation is carried out in the absence of any solvent or in an organic solvent inert to the
condensation selected from among benzene, ethanol, xylene, tetrahydrofuran, chioroform, carbon tetrachlo-
ride, dimethylformamide and the like either at a room temperature or under cooling with ice or heating for
several hours according to an ordinary process. The condensation can be expedited by the use of a
dehydrohalogenating agent selected from among inorganic salts such as sodium hydrogencarbonate,
potassium carbonate, sodium carbonate and caustic soda or organic bases such as tristhylamine, pyridine,
pyrimidine and diethylaniline.

Further, the thio ether derivative represented by the general formula ("), wherein n is 0, which has
been prepared by condensing a compound represented by the general formula (V1), wherein n is 0, with a
halide (Vil) can be easily oxidized into the corresponding sulfoxide (n = 1) or sulfone (n = 2) derivative
according to the same process as that described above.

21
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Process for the preparation of starling materials

The compound represented by the general formula (lIl) fo be used in the Preparation process A as a
starting material can be prepared by, for exampie, the following process:

5
Hal e
o d X
10
(VD)
HaC™ W
A
15 D
(Step 1) HO-(CH2) -7 (X)
0-(CH2) =-C
J_ 1. X _ '
25 ‘ '
7 )
HoC o -
b
0
30 .
(Step 2) ; l
35
0-(CH2) m-Z
J_oo 1 X
. 1Y |
CHs-C-0-CH.~ N (X)
. x
* (Step 3) l
50 0-(CH2) n-2
' y
o HO-CH. N Ry
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(Step 4)

0-(CHz2) n-1
K

il
Y-CH2" )

whereinm, Z, J, K and Y are as defined above.

(Step 1)

A 4-haiogenopyridine oxide derivative (VIll) (for example, 4-chloro-2,3-dimethylpyridine 1-oxide) is
reacted with an alcohol derivative represented by the general formula (IX) in the presence of a base to
obtain an alkoxy derivative represented by the general formula (X).

Examples of the base include alkali metal hydrides such as sodium hydride and potassium hydride;
alkali metals such as metallic sodium; sodium alcoholates such as sodium methoxide and alkali metal
hydroxides such as sodium hydroxide and potassium hydroxide. This reaction is carried out either in the
absence of any solvent or in a solvent selected from among ethers such as tetrahydrofuran and dioxane;
ketones such as acetone and methyl ethyl ketone; benzene homologues such as benzene, toluene and
xylene; acetonitrile; dimethylformamide; dimethy! sulfoxide: hexamethyiphosphoric triamide and the like at a
temperature of from one under cooling with ice to the boiling point of the solvent used.

(Step 2)

The alkoxy derivative of the general formula (X) prepared in the Step 1 is heated in acetic anhydride to
a temperature of about 80 to 100°C to obtain an acetoxymethylipyridine derivative represented by the
general formula (XI).

(Step 3)

The acetoxymethylpyridine derivative (XI) prepared in the Step 2 is hydrolyzed into the corresponding
2-hydroxymethylipyridine derivative represetned by the general formuia (Xi).
This hydrolysis is generally carried out under alkaline conditions.

(Step 4)

The 2-hydroxymethylpyridine derivative (Xll) prepared in the Step 3 is halogenated with, for example, a
chlorinating agent such as thionyl chioride into a 2-halogenomethylpyridine derivative represented by the
general formula (lll). In this halogenation, for example, chioroform or dichioromethane is used as a solvent.
Further, the 2-hydroxymethylpyridine derivative (XIl) is reacted with an active sulfonyl chloride such as
methanesuifonyl chloride to obtain a sulfonyloxy derivative represented by the general formula (Ill). In this
reaction, for example, chloroform, dichioromethane, ether, tetrahydrofuran, pyridine or benzene is used as a
solvent.

Alternatively, the compound represented by the general formula (X) to be used in the above process
can be prepared by the following process:
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Hal
J_ 1 K
| (V)
Hat” ) .
J
0.
(Step 1) | ‘HD—(CHz)u-BH (}*ﬁ)
0-(CH.) =-0H
bl
, (Xy)
HaC™ |
. J
0
(Step 2) [
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0- (CH2) A-0H
J 1
3 (X7)
HaC” X -
(Step 3) }
. 0-(CHs) a-Hzl
Joo 1 X .
()
Hot” X
(Step 4) H—=Z (V) .
 0-(CH) a-I .
Jﬁ\f/x
',J )
HaC” N : (
(Step 5) l
0- (CHa) a-2
J.o b X ..
r .

(Step 1)

A compound represented by the general formula (VIIl), wherein Hal stands for a halogen atom such as
chlorine atom, is condensed with a compound represented by the general formula (XIN) according to an
ordinary process to obtain a compound represented by the general formula (XIV).

This condensation is preferably carried out in the presence of a base selected from among alkali metal
hydrides such as sodium hydride and potassium hydride; alkali metals such as metallic sodium; alkali metal
hydroxides such as sodium hydroxide and potassium hydroxide and the like.
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The condensation is carried out either in the absence of any solvent or in a solvent selected from
among ethers such as tetrahydrofuran and dioxane; ketones such as acetone and methy! ethyl ketone;
benzene homologues such as benzene, toluene and xylene; acefoniirile; dimethylformamide; dimethyl
sulfoxide; hexamethylphosphoric triamide and the like at a temperature suitably selected from a range of
one under cooling with ice to the boiling point of the solvent used. '

(Step 2)

The obtained alkoxy derivative (XIV) is reduced info the compound (XV). Precisely, the alkoxy derivative
(XIV) is hydrogenated in the presence of a 10% palladium/carbon catalyst in an acetic anhydride/acetic acid
mixture to obtain the reduction product (XV).

(Step 3)
The obtained compound (XV) is halogenated with, for example, a chiorinating agent such as thionyl

chloride to obtain a 2-halogenoethyl derivative represented by the general formula (XVI). in this halogena-
tion, for exampile, chloroform or dichloromethane is used as a solvent.

' {Step 4)

The obtained compound (XVI) is reacted with an aicohol, thiol or amine represented by the general
formula (V) to obtain a compound represented by the general formula (XVIl). This reaction is preferably
carried out in the presence of an acid scavenger as in the reaction of the Preparation process B.

(Step 5)

The obtained compound (XVII) is oxidized with an oxidizing agent such as hydrogen peroxide, peracetic
acid or m-chloroperbenzoic acid to obtain the corresponding N-oxide derivative.

Alternatively, the compound represented by the general formula (lll) to be used in the Preparation
process A as a starting material can be prepared by the following process:

0“(CH2)A'Z
J X
(X1)
HO-CH.” N
0-(CH2) n-2Z
K -
| | ' - (m)
Hal—CH: . N -

wherein Hal stands for a halogen atom and Z and m are as defined above. :
A compound represented by the general formula (XIl) is halogenated with, for example, a chiorinating
agent such as thionyl chioride at a temperature of 0°C to a room temperature to obtain a halogenomethyl-
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pyridine derivative represented by the general formula (lll). In this halogenation, for exampie, chloroform or

dichloromethane is used as a solvent.

The compound (IV) to be used in the Preparation process B as a starting material can be prepared by,

for exampie, the foliowing process:

0 268 956

J
r o
HaC” ¥
it
i
(Step 1)
I
0- (CHa) » —0-C-CHa
o1l X
0 T @)
CHo-C-0-CHa” X~
(Step 2) {
0- (CH2) a-OH .
J_o L X
| ()
HO-CH.” ¥ |
(Step 3)
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0~ (CHa) a-Hal
J X
(XX)
Hal-CHa N

1

. 1R,

(Step 4) @[:}?—Sfﬂ (I)
R!

R I 0-(CHa) a-Hal
N . |
EZ:E:‘>-S—{H,—2T§—K (V) -
X N = :
R? :

wherein Hal stands for a halogen atom and the others are as defined above.

{Step 1)

A compound represented by the general formula (XIV) is converted inio the corresponding acetylate
(XVill) according to an ordinary process. For example, acetic anhydride or acetyl chioride is used in this
reaction.

(Step 2)

The obtained acetylate is hydrolyzed in the pressence of an acid or a base to obtain the corresponding
diol derivative (XIX).

(Step 3)

The diol derivative (XIX) is halogenated with, for example, a chiorinating agent such as thionyl chloride
to obtain a dihalide represented by the general formula (XX). In this halogenation, for example, chioroform
or dichloromethane is used as a solvent.

(Step 4)

The obtained dihalide (XX} is reacted with a compound represented by the general formula (ll) to obtain
a sulfide derivative represented by the general formula (IV).

This reaction is carried out in the presence of an acid scavenger selected from among carbonates and
hydrogencarbonates of alkali metals, such as potassium carbonate and sodium carbonate, and alkali
hydroxides such as sodium hydroxide and potassium hydroxide. Examples of the solvent to be used in the
reaction include alcohols such as ethanol and methanol, tetrahydrofuran, dioxane, dimethylformamide,
dimethyl sulfoxide and mixtures thereof with water. The reaction temperature may be from 0°C to the
boiling point of the solvent used, preferably from about 40 to 60°C.

Alternatively, the compound (IV) to be used in the Preparation process B as a starting material can be
prepared by the following process:
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R? N . J 0-(CHz) -0
S—§ —CH3 K ‘ (1™)
X
R2
halogeﬁation
R N I D-(CH.) a-Hal
X>-S-CH= Sl (IV)
R2

wherein Hal stands for a halogen atom and the others are as defined above.

That is, the compound (IV) can be obtained by halogenating the compound (I"™*) which is an objective
compound of the present invention and prepared by the Preparation process A according to an ordinary
process. More precisely, a compound represented by the general formula (I"") is halogenated with, for
example, a chiorinating agent such as thionyl chioride to obtain a halide represented by the general formuia
(IV). In this halogenation, chioroform or dichloromethane is preferably used as a solvent and the reaction
temperature ranges preferably from a room temperature to about 80°C.

Examples of the present invention will now be described, though it is needless to say that the present
invention is not limited by them at all.

The following Preparative Exampies refer to the preparation of raw materials to be used in the
preparation of the objective compounds according to the present invention.

Preparative Example 1

Synthesis of 4-(2-benzyloxyethoxy)-2,3-dimethyipyridine N-oxide

V_jUCHzCHzOCHzf<Z:>
Ho ) |

CHs

N
¥
0

1.82 g (79.13 mmol) of Na was added to 50 ml of benzyloxyethanol to obtain a mixture. This mixture
was stirred at 50°C for 2 hours. 5.0 g (31.76 mmol) of 4-chloro-2,3-dimethylpyridine N-oxide was added to
the resulting mixture at a room temperature. The obtained mixture was stirred at 110°C for 1.5 hours,
cooled to a room temperature and filtered to remove insoluble matter. The filtrate was adsorbed to silica gel
with dichloromethane. The silica gel was treated with 5 to 30% ethy] acetate in hexane to elute
benzyloxyethanol. Then, the resulting silica gel was treated with 5 to 30% methanol in ethy! acetate to
obtain 7.15 g of 4-(2-benzyloxyethoxy)-2,3-dimethylpyridine N-oxide as an oil.

'H-NMR(CDChy) 5 ; 2.20(s, 3H), 2.47(s, 3H), 3.8 ~4.0(m, 2H), 4.1~4.25(m, 2H), 4.6 (s, 2H), 6.65(d,
J=7.03Hz, 1H), 7.33(s, 5H), 8. 12(d, J=7.03Hz, 1H)
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Preparative Example 2

Synthesis of 4-(2-benzyloxyethoxy)-2-hydroxymethyl-3-methyipyridine

ocHzCHZOCH=—<Z:>
e

HOCHz = N

A mixture comprising 6.5 g of 4-(2-benzyloxyethoxy-2,3-dimethyipyridine N-oxide and 56 mi of acetic
anhydride was stirred at 80 to 90°C for one hour and distilied to remove the acetic anhydride. The obtained
residue was made weakly basic with an aqueous solution of sodium carbonate and extracted with methyl
ethyl ketone. The exiract was dried over magnesium sulfate and distilled to remove the methyl ethyl ketone.
Thus, 7.0 g of 2-acetoxymethyl-4-(2-benzyloxyethoxy)-3-methyipyridine was obtained. This intermediate
was dissolved in 90 mi of ethanol, foliowed by the addition of 1.43 g of sodium hydroxide. The obtained
mixture was stirred at 40°C for one hour, followed by the addition of water. The mixture was extracted with
methyl ethyl ketone. The obtained exiract was dried over magnesium sulfate to obtain 5.4 g of 4-(2-
benzyloxyethoxy)-2-hydroxymethyl-3-methylpyridine.

'H-NMR(CDCls) § ; 2.06(s, 3H), 3.7 ~3.95(m, 2H), 4.0~4.3(m, 2H), 4.6(s, 4H), 8.70(d, J=6. 7Hz, 1H),
7.33 (s, 5H), 8.27(d, J=6.7 Hz, 1H)

Preparative E)éample 3

Synthesis of 4-(2-benzyloxyethoxy)-2-chioromethyl-3-methyipyridine

" QCHzCHzUCHz—<Zj§
. —

4

CiCH. N

5.3 g of 4-(2-benzyloxyethoxy)-2-hydroxymethyl-3-methyipyridine was dissoived in 60 ml of chloroform
to obtain a solution. A soiution of 5.8 g of thionyl chloride in 40 ml of chloroform was dropwise added to the
above solution under cooling with ice. The obtained mixture was stirred at a room temperature for 7 hours
and distilled under a reduced pressure to obtain a residue. 200 ml of a 2N aqueous solution of sodium
carbonate was added to the residue. The obtained mixture was extracted with chloroform and the extract
was dried over magnesium sulfate and distilled to remove the chioroform. 6.3 g of the title compound was
obtained. .

"H-NMR(CDCls) 5 ; 2.27(s, 3H), 3.5~4.25(m, 4H), 4.56(s, 2H), 4.66(s, 2H), 6.7(d, J=5.71Hz, 1H), 7.30(s,
5H), 8.27(d, J=5.71Hz, 1H)

Exampie 1
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2-{{4-(2-Benzyloxyethoxy)-3-methylpyridine-2-yl3methyithioJbenzimidazole

geHaCHa0cks < )

3 Ty

c
W CJ
E::ﬂ::{ﬁ*-S-CHz/A\N
I\

H

A mixture comprising 1.0 g of 2-mercaptobenzimida zole, 2.0 g of 4-(2-benzyloxyethoxy)-2-
chloromethyi-3-methylipyridine, 302 mg of sodium hydroxide and 40 mi of ethanol was stirred under heating
at 80°C for 1.5 hours and distilled under a reduced pressure to remove the ethanol. The obtained residue
was subjected to silica gel column chromatography. The column was treated with 30 to 60% ethyl acetate
in n-hexane to obtain 2.0 g of the title compound as a white crystal.

'H-NMR(CDCls) 5 ; 2.28(s, 3H), 3.8 ~3.9(m, 2H), 4.15 ~4.25(m, 2H) 4.37(s, 2H), 4.62 (s,2H), 6.74(d,
J=85. 71Hz, 1H) 7.11 ~7.65 (m, 9H), 8.32(d, J=5. 71Hz, 1H)

Example 2

2-[{4-(2-Benzyloxyethoxy)-3-methylpyridine-2-y|¥methylisulfinyljoenzimidazole

UCHzcnzncaz—<Z:>
CHs

. N T |
©:\>— -CH, N

N
H

C)(—'U)

0.98 g of the thio ether prepared above was dissolved in 40 mi of dichloromethane to obtain a solution.
521 mg of m-chloroperbenzoic acid was added to the solution in portions at a temperature of -30 to -40°C,
followed by the addition of 461 mg of triethylamine. The obtained mixture was heated to 0°C, followed by
the addition of 20 ml of a 1N aqueous solution of sodium carbonate. The obtained mixture was stirred for 30
minutes and extracted with dichloromethane. The extract was washed with a saturated aqueous solution of
common salt, dried over magnesium sulfate and distilled to remove the dichloromethane. The obtained
residue was crystallized from a dichloromethane/ether mixture to obtain 0.78 g of the title compound as a
crystal.

M*' (determined according to FAB mass spectrometry: the same applies hereinafter): 422

'H-NMR(CDCl3) & ; 2.2(s. 3H), 3.65~3.98(m, 2H), 4.04 ~4.28(m, 2H), 4.59(s, 2H), 4.78(s, 2H), 6.98(d,

J=4.6Hz, 1H), 7.05~7.8(m, 9H), 8.22(d, J=4.6Hz, 1H), 13.6(bs, 1H)

Examples 310 5

The following compounds were prepared in a similar manner to that described in Example 1 or 2.

(Example 3)
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C
CHa0
T+
ooy
i 0

0CH¢CH:UCH=-<Z:>
Ha

He” N

1H-NMR(CDCly) 5 ; 2.13(s, 3H), 3.78(s, 3H), 3.62~3.90(m, 2H), 4.1~4.3(m, 2H), 4.5(s, 2H), 4.7(s, 2H),
6.75 ~7.12(m, 3H), 7.23(s, 5H), 7.48(d,J = 9Hz, 1H), 8.14(d, J=7.9Hz, 1H)

(Example 4)

2-[{4-(2-Benzyloxyethoxy)-3-methylpyridine-2-ylImethyisulfinyll-5-trifluoromethyl-1H-benzimidazole

' C
CFs ' g
§-C
s
T

OCHzCHzBCHz—<::>
He ]

Ha" W

'H-NMR(CDCls) 5 ; 2.18(s, 3H), 3.7 ~3.92(m, 2H), 4.1~4.34(m, 2H), 4.58(s, 2H), 4.78(s, 2H), 6.94(d,

J=5.71Hz, 1H), 7.32 (s, 5H), 7.59(d, J=8.79Hz, 1H), 7.83(d, J=8.79Hz, 1H), 7.99(s, 1H), 8.17(d, J=5.71Hz

1H)

(Example 5)

2-[{4-(2-Methoxyethoxy))ethoxy-3-methylpyridine-2-yiImethylsulfinyl]-5-trifluoromethyl-1H-benzimidazole

'H-NMR(CDCl) 5 ; 2.19(s, 3H), 3.38(s, 3H), 3.4~4.3(m, 8H), 4.78(ABq, J=13.6Hz, A v =12.5Hz, 2H),
6.72(d, J=5.62Hz, 1H). 7.49(d, J=9Hz, 1H), 7.64(d, J=9Hz, 1H), 8.02(bs, 1H), 8.26(d, J =5.62Hz, 1H)

Example 6

CFa

CHS §

N
S-CH.
T

H

i

32
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Sodium salt of 2-[{4-(2—(2—methoxyethoxy))ethoxy-3-methylpyridine~2-yl}methylsulﬁnyl]-1 H-benzimidazole

O0CH2CH.0CH.CH-0CHs
Hao J ’
S—§-CH,~ N
Nl
Na O

0.45 g of 2[{4-(2-(2-methoxyethoxy))ethoxy-3-methylpyridine-2-y|}methylthio]benzimidazole was dis-
solved in 40 mi of dichloromethane to obtain a solution. 0.22 g of m-chloroperbenzoic acid was added to
this solution in portions at -40°C, followed by the addition of 0.16 g of triethylamine. The obtained mixture
was heated to 0°C, followed by the addition of 20 mi of a 1N aqueous solution of sodium hydrogencar-
bonate. The obtained mixture was stirred for 30 minutes and extracted with dichioromethane. The extract
was dried over magnesium sulfate and distilled to remove the dichioromethane. 12.1 mi of a 0.1N aqueous
solution of sodium hydroxide was added to the obtained residue. The obtained mixture was stirred at a
room temperature for one hour, followed by the addition of absolute ethanol. The obtained mixture was
evaporated under a reduced pressure to dryness. The obtained residue was crystallized from an
ethanol/ether mixture to obtain 0.42 g of the title sodium salt.

'H-NMR(DMSO-de) 5 ; 2.16(s, 3H), 3.25(s, 3H), 3.3 ~3.9(m, 6H), 4.0~4.14(m, 2H), 4.55(ABq, J=13.18Hz,
A y=13.55Hz, 2H), 6.8~6.9(m, 3H), 7.4~7.5(dd, J =6.15Hz, 3.08Hz, 2H), 8.28(d, J =5.27Hz, 1H)

Examples 7 to 10

The following compounds were prepared in a similar manner to that described in Example 6.

(Example 7)

Sodium salt of 5-methoxy-2-[{4-(2-(2-methoxyethoxy))-ethoxy-S-methylpyridine-2—yl}methylsuIfinyl]—1 H-ben-
zimidazole

0CH2CH20CH2CH.0CHa
CHa
CHa0

AN N
sl

' Na 0

'H-NMR(CD:0D) & ; 2.14(s, 3H), 3.34(s, 3H), 3.6(m, 4H), 3.84(s, 5H), 4.18(m, 2H), 6.76(dd, J=9.36Hz,
2.52Hz, 1H), 6.9(d, J=5.76Hz, 1H), 7.14(d, J=2.52Hz, 1H), 7.5(d, J =9.36Hz, 1H), 8.26(d, J=5.76Hz, 1H)

{Example 8)
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Sodium salt of 2-[{4-(2-(2-benzyloxyethoxy))ethoxy-3-methylpyridine-2-yl3methyisulfinyl}-1H-benzimidazole

0CH2CH20CHCH2OCK, ~{:§>
CHa o
, ”
E::]:: S—s-ch. 7 ¥
vl

Ne O

1H-NMR(DMSO-ds) 5 ; 2.16(s, 3H), 3.4~3.9(m, 6H), 3.96~4.28(m, 2H), 4.49(s, 2H), 4.6(ABq, J =12.6Hz,
A y=12.85Hz, 2H), 6.8 ~7.2(m, 3H), 7.29(s, 5H), 7.5(dd, J =6.16Hz, 3.08Hz, 2H), 8.25(d, J=5.71Hz, 1H)

(Example 9)
Sodium salt of 2-[{4-(2-(2-benzyloxyethoxy))ethoxy-3-methylpyridine-2-yl}methylsulfinyl]-5-methoxyben-
zimidazole
0CH.CH-0CH.CH.OCH- -@
CHa '
CHa0

N
N—8-CH,” N
N
Na O

H-NMR(DMSOQ-d¢) § ; 2.16(s, 3H), 3.63(m, 4H), 3.74(s, 3H), 3.85(m, 2H), 4.18(m, 2H), 4.49(s, 2H), 4.55-
(ABg, J=13.18Hz, A y=13.55Hz, 2H), 6.6(dd, J=9.35Hz, 3.20 Hz, 1H), 7.03(d, J=2.63Hz, 1H), 6.89(d,
J=5.72Hz, 1H), 8.26(d, J=5.72Hz, 1H)

(Example 10)

Sodium salt of 2-[{4-(2-(2-benzyioxyethoxy))ethoxy-3-methylpyridine-2-yl3methyisulfinyi]-5-trifluoromethyi-
benzimidazole i
OCHaCH20CHaCH20CH: —{Zj}
H ;

CHe
CFs
N
S>—5-CH, " N7
N
Na O

'H-NMR(DMSO-dg) & ; 2.16(s, 3H), 3.62(m, 4H), 3.79(m, 2H), 4.19(m, 2H), 4.48(s, 2H), 4.57(ABq,
J=13.18Hz, A y=12.29Hz, 2H), 6.93(d, =5.71Hz, 1H), 7.16(dd, J=8.35Hz, 1.75Hz, 1H), 7.29(s, 5H), 7.62-
(d, J=8.35Hz, 1H), 7.83(s, 1H), 8.28(d, J=5.71 Hz, 1H)
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Preparative Example 4

4-(2-Hydroxyethoxy)-2,3-dimethylpyridine N-oxide

CHa

0CH2CH20H

4.60 g (0.2 mol) of metallic sodium was dissolved in 80 mi of ethylene glycol under cooling with ice to
obtain a solution. This solution was stirred in a nitrogen atmosphere at 100°C for one hour, followed by the
addition of 15.76 g (0.1 mol) of 4-chloro-2,3-dimethylpyridine N-oxide at a room temperature. The obtained
mixture was stirred at 120°C for 2 hours. After the completion of the reaction, the reaction mixture was
distilled to dryness to remove the ethylene glycol. The obtained residue was purified by silica gel column
= 19 : 1) to obtain 13.28 g of 4-(2-hydroxyethoxy)-2,3-

chromatography (solvent: chloroform/methanol
dimethylpyridine N-oxide as a white crystal.

'H-NMR(CD30D) 5 ; 2.29(s, 3H), 2.55(s, 3H), 3.93(t, 2H), 4.20(, 2H), 7.04(d, H), 8.1 8(d, H)

Preparative Example 5

4-(2-Chloroethoxy)-2,3-dimethyipyridine N-oxide

CHa

CHa

qu=CH=C1

g

1.0 mi of thiony! chloride was gradually added to a solution of 0.92 g (5 mmol) of 4-(2-hydroxyethoxy)-
2,3-dimethylpyridine N-oxide in 10 ml of chloroform under cooling with ice. The obtained mixture was
heated under reflux for 2 hours, cooled by allowing to stand, neutralized with a saturated aqueous solution
of sodium hydrogencarbonate and extracted with 100 mi of methy! ethyl ketone twice. The extract was dried
over magnesium sulfate and filtered. The filirate was concentrated and purified by silica gel column

chromatography (solvnet: chloroform/methanol
dimethylpyridine N-oxide as a colorless crystal.

19 .

1) to obtain 0.56 g of 4-(2-chioroethoxy)-2,3-

'H-NMR(CDCl3) 5 ; 2.24(s, 3H), 2.54(s, 3H), 3.86(t, 2H), 4.28(t, 2H), 6.62(d, H), 8.17(d, H)

Preparative Example 6
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2,3-Dimethyi-4-(2-succinimidosthoxypyridine N-oxide

{ oo }

0-(CHz) 2 =N
CHa | -

CHa

CD(-—-'Z% ;
[onan |

‘A mixture comprising 0.40 g (2 mmol) of 4-(2-chloroethoxy)-2,3-dimethylpyridine N-oxide, 0.30 g (3
mmol) of succinimide, 0.48 g (3.5 mmol) of potassium carbonate and 30 ml of methyl ethyl ketone was
heated under reflux for 2 hours, cooled by allowing to stand and fillered. The filtrate was evaporated to
dryness to remove the methyl ethyl ketone. The obtained residue was purified by silica gel column
chromatography (solvent: CHClyMeOH = 19 : 1) to obtain 0.12 g of 2,3-dimethyl-4-(2-succinimidoethoxy)-
pyridine N-oxide as a white crystal.

TH-NMR(CDCl3) & ; 2.12(s, 3H), 2.49(s, 3H), 2.73(s, 4H), 3.80~4.25(m, 4H), 6.51(d, H), 8.03(d, H)

Preparative Example 7

2-Chloromethyl-3-methyl-4-(2-succinimidoethoxy)pyridine

0-(CHz) 2 =N
CHa

CiCH:” ¥

0.12 g of 2,3-dimethyl-4-(2-succinimidoethoxy)pyridine N-oxide was dissolved in 5 ml of acetic anhy-
dride to obtain a solution. This solution was stirred at 100°C for 0.5 hour and cooled, followed by the
addition of 30 ml of ethancl. The obtained mixiure was stirred at a room temperature for 0.5 hour and
distilled to remove the solvent. Thus, 0.14 g of crude 2-acetoxymethyl-3-methyl-4-(2-succinimidoethoxy)-
pyridine was obtained as an oil.

'H-NMR(CDCl3) & ; 2.10(s, 3H), 2.14(s, 3H), 2.72(s, 4H), 3.72~4.24(m, 4H), 5.15(s, 2H), 6.61(d, H), 8.24-

This acetoxymethyl derivative was dissolved as such in 5 mi of 1 N HCl o obtain a solution. This
solution was stirred at 100°C for 0.5 hour, cooled, neutralized with a saturated aqueous_solution of sodium
hydrogencarbonate and exiracted with 100 ml of chloroform fwice. The obtained extract was dried over
magnesium sulfate and filtered. The filtrate was concentrated to obtain 0.12 g of crude 2-hydroxymethyl-3-
methyl-4-(2-succinimidoethoxy)pyridine as a colorless crystal.

'H-NMR(CDCl3) 5 ; 1.93(s, 3H), 2.68(s, 4H), 3.80~4.22(m, 4H), 4.56(s, 2H), 6.59(d, H), 8.21(d, H)

This crude hydroxymethy! derivative was dissolved as such in 5 ml of chloroform to obtain a solution.
0.11 g of thionyl chioride was dropwise added to this solution under cooling with ice. The obtained mixture
was heated under reflux for 0.5 hour, cooled, neturalized with a saturated aqueous solution of sodium
hydrogencarbonate and extracted with 100 ml of chloroform twice. The obtained extract was dried over
magnesium sulfate and filtered. The filirate was concentrated and dried in a vacuum to obtain 0.07 g of 2-
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chloromethyl-3-methyl-4-(2-succinimidoethoxy)pyridine as a white semicrystal.
'H-NMR(CDCl3) & ; 2.15(s, 3H), 2.68(s, 4H), 3.80~4.20(m, 4H), 4.60(s, 2H), 6.61(d, H), 8.22(d, H)

Exampie 11

2-[{3-Methyi-4-(2-succinimidoethoxy)pyridine-2-ylImethylthio}-1 H-benzimidazole

0-(CHz2) 2. N
CHa

N f] 0
S*-S-CH: N

N ‘ .

H

A mixture comprising 0.03 g (0.18 mmol) of 2-mercapto-1H-benzimidazole, 0.06 g (0.21 mmol) of 2-
chloromethyl-3-methyl-4-(2-succinimidoethoxy)pyridine, 0.03 g (0.21 mmol) of potassium carbonate and 10
mi of methyl ethyl ketone was heated under reflux in a nitrogen atmosphere for 3 hours, cooled and filtered.
The filtrate was concentrated and dried in & vacuum, followed by the addition of water. The obtained
mixture was extracted with 50 mi of chloroform thrice. The extract was dried over magnesium sulfate and
filtered. The filirate was concentrated and purified by silica gel column chromatography to obtain 0.08 g of
2-{{3-methyl-4-(2-succinimidoethoxy)pyridine-2-yI}methylthio}-1H-benzimidazole as a white crystal.

"H-NMR(CDCls) 5 ; 2.09(s, 3H), 2.83(s, 4H), 3.72~4.18(m, 4H), 4.27(s, 2H), 6.53(d, H), 6.90 ~7.50(m,
4H), 8.18(d, H)

Example 12

2-[{3-Methyl-4-(2-succinimidoethoxy)pyridine-2-yI¥methylsulfinyl}-1H-benzimidazole

0
0- (CHa) 2 =N
.
L8 @ | 0
@E&»s-caz y
v
Eo0

0.18 g of 85% m-chloroperbenzoic acid was gradually added to a solution of 0.40 g (1 mmol) of 2-[{3-
methyl-4-(2-succinimidoethoxy)pyridine-2-}yl-methylthiol-1H-benzimidazole in 20 mi of dichloromethane at

.-60°C to obtain a mixture. This mixture was stirred for 0.5 hour, followed by the addition of 0.15 g of

triethylamine. The obtained mixture was heated to -10°C, followed by the addition of 30 ml of a saturated
aqueous solution of sodium hydrogencarbonate. The obtained mixture was stirred for 0.5 hour and extracted
with 50 ml of dichloromethane twice. The extract was dried over magnesium sulfate and filtered. The filtrate

. was concentrated and dried in a vacuum to obtain a crude product. This crude product was crystallized

from dichloromethane/diethyl ether to obtain 0.36 g of 2-[{3-methyi-4-(2-succinimidoethoxy)pyridine-2-
yl}methylsufinyl]-1H-benzimidazole as a white crystal.
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'H-NMR(CDCl3) & ; 2.12(s, 3H), 2.73(s, 4H), 3.83~4.29(m, 4H), 4.56~4.92(m, 2H), 6.65(d, H), 7.17 ~7.72-
(m, 4H), 8.25(d, H)

Example 13

5-Methoxy-2-[{3-methyl-4-(2-succinimidoethoxy)pyridine-2-ylImethylthio]-1 H-benzimidazole

0-(CHa) 2 =N
CHs

CHa0
N N
@: N—35-CH, 7 W
- ;

The title compound was prepared in a similar manner to that described in Example 11.
'H-NMR(CDCls) & ; 2.20(s, 3H), 2.74(s, 4H), 3.84(s, 3H), 3.88~4.38(m, 4H), 4.35(s, 2H), 6.71(d, H),
6.80~7.48(m, 3H), 8.35(d, H)

[ P

Example 14

2-[{3-Methyl-4-(2-succinimidoethoxy)pyridine-2-yl}methylthio]-5-trifluoromethyl-1 H-benzimidazole

0-(CHz2) 2 =¥
CHs
FaC

N\ N -
@:b}—s-ca? ) |

H : -

’

The title compound was prepared in a similar manner to that described in Example 11.
'H-NMR(CDCls) & ; 2.22(s, 3H), 2.75(s, 4H), 3.88~4.08(m, 2H), 4.08~4.28(m, 2H), 4.45(s, 2H), 6.73(d, H),
7.32~7.86(m, 3H), 8.32(d, H)

Example 15
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S-Methoxy-2-[{3-methyi-4-(2-succinimidoethoxy)pyridine-2-yl Imethylsulfinyl}- 1 H-benzimidazole

A (CH:):—‘{))]
CHa( " ﬁ]

Oi >—s CHa"

H U

The title compound was prepared in a similar manner to that described in Exampie 12.
'H-NMR(CDCl3) 5 ; 2.13(s, 3H), 2.74(s, 4H), 3.86(s, 3H), 3.60~4.30(m, 4H), 4.50~4.90(m, 2H), 6.85(d, H),
6.80~7.68(m, 3H), 8.25(d, H)

Example 16

2-[{3-Methyi-4-(2-succinimidoethoxy)pyridine-2-yI} methylsulfinyl]-1H-5-rifluoromethylbenzimidazole

FaC

0
0-(CHz) 2 =¥
CHo
NN \(] ; i
@P—s CH" N7
T

The title compound was prepared in a similar manner to that described in Example 12.

'H-NMR(CDCla) 5
3H), 8.37(d, H)

Preparative Example 8

i 2.23(s, 3H), 2.75(s, 4H), 3.80~4.45(m, 4H), 4.67(m, 2H), 6.74(d, H), 7.30 ~8.00(m,
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2,3-Dimethyi-4~(2-pyridylmethoxyethoxy)pyridine N-oxide

0- (Ch) 2-0CH: )

chs L =
3

A

CH

O €=

0.39 g of 80% sodium hydride was added to a suspension of 1.20 g (6.5 mmol) of 4-(2-hydroxyethoxy)-
2,3-dimethylpyridine N-oxide in 40 mi of tetrahydrofuran under cooling with ice in a nitrogen atmosphere to
obtain a mixture. This mixture was stirred for 0.5 hour, followed by the addition of 0.83 g (6.5 mmol) of 2-
chloromethylpyridine. The obtained mixiure was heated under refiux for 8 hours, cooled and filtered. The
filtrate was concentrated and purified by silica gel column chromatography (solvent: ethyl acetate/n-hexane
= 4 : 1~ CHClYMeOH = 19 : 1) {o obtain 0.61 g of 2,3-dimethyl-4-(2-pyridyimethoxyethoxy)pyridine N-
oxide.

TH-NMR(CDCl3) & ; 2.20(s, 3H), 2.50(s, 3H), 3.80~4.04(m, 2H), 4.04~4.28(m, 2H), 4.70(s, 2H), 6.60(d, H),
7.00~7.74(m, 3H), 8.04(d, H), 8.45(d, H)

Preparative Example 9

2-Hydroxymethyi-3-methyl-4-(2-pyridylmethoxyethoxy)pyridine

0- (CH2) 2-0CH s —/}
CH=:<'] N

HOCHz2" W

A mixture comprising 0.60 g of 2,3-dimethyl-4-(2-pyridylmethoxyethoxy)pyridine N-oxide and acetic
anhydride was stirred at 100°C for 0.5 hour and cooled, followed by the addition of 40 ml of ethanol. The
obtained mixture was stirred at a room temperature for 0.5 hour and distilled to remove the solvent. The
residue was dried in a vacuum to obtain 0.47 g of crude 2-acetoxymethyl-3-methyl-4-(2-pyridylmethox-
yethoxy)pyridine as an oil.

This crude intermediate was dissolved as such in 1N HCI to obtain a solution. This solution was stirred
at 100°C for one hour, cooled, neutralized with a saturated aqueous solution of sodium hydrogencarbonate
and extracted with 50 ml of dichloromethane twice. The exiract was dried over magnesium sulfate and
filtered. The filtrate was concentrated and purified by silica gel column chromatography (solvent: ehtyl
acetate) to obtain 0.40 g of 2-hydroxymethyl-3-methyl-4-(2-pyridylmethoxyethoxy)pyridine as a colorless
semicrystal.

Exampie 17
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2-[{3-Methyl-4-(2-pyridylmethoxyethoxy)pyridine—2-y|}methylthio]-1 H-benzimidazole

0-(CHa) 2-0-CH.
CHa |
N m @
[
@:ys-m{z N
N
H

0.71 g (6 mmol) of thionyl chloride was added to a solution of 0.40 g (1.5 mmol) of 2-hhdroxymethyl-3-
methyi-4-(2-pyridylmethoxyethoxy)pyridine in 10 ml of chioroform under cogiing with ice to obtain a mixture.
This mixture was stirred at 0°C for 2 hours, After the completion of the reaction, the mixture was neutralized
with a saturated aqueous solution of sodium hydrogencarbonate and extracted with 50 mi of chioroform four
times. The exiract was dried over magnesium sulfate and filtered. The obtained filtrate was concentrated
and dried in a vacuum to obtain 0.42 g of crude 2-chioromethyl-3-methyl-4-(2-pyridylimethoxyethoxy)-
pyridine as a semicrystal.

A mixture comprising 0.40 g of this crude intermediate, 0.18 g of 2-mercapto-1H-benzimidazole, 0.19 g
of potassium carbonate and 30 mi of methyl ethyl ketone was heated under reflux in a nitrogen atmosphere
for 2 hours, cooled and filtered. The filtrate was concentrated and purified by silica gel column chromatog-
raphy (solvent: ethyl acetate/n-hexane) to obtain 0.38 g of 2-[{3-methyl-4-(2-pyridylmethoxyethoxy)pyridine-
2-yl}methylthio]-1H-benzimidazole as a colorless oil.

'H-NMR(CDCls) 5 ; 2.26(s, 3H), 3.80~4.04(m, 2H), 4.1 0~4.28(m, 2H), 4.35(s, 2H), 4.70(s, 2H), 6.70(d, H),
6.94~7.20(m, 7H), 8.25(d, H), 8.45(d, H)

Example 18

2-[{3-Methyi-4-(2-pyridylmethoxyethoxy)pyridine-2-y| 3methyliu ifinyl]-1H-benzimidazole
i D-(CH:):—UCH:F<§:>
, _ CHs, o
= |
E::ﬂ:: S—5-C: 7 ¥
N
H 0

0.16 g of m-chloroperbenzoic acid was added to a solution of 0.38 g of 2-[{3-methyl-4-(2-pyridyl-
methoxyethoxy)pyridine-2-yl3methyithio]-1H-benzimidazole in 20 ml of dichioromethane at -60°C in a
nitrogen atmosphere to obtain a mixture. This mixture was stirred for 0.5 hour. After the completion of the
reaction, 0.16 g of triethylamine was added to the reaction mixture. The obtained mixture was heated to
-10°C, followed by the addition of 30 ml of a saturated aqueous solution of sodium hydrogencarbonate. The
obtained mixture was stirred at a room temperature for 0.5 hour and extracted with 50 mi of dich-
loromethane thrice. The extract was dried over magnesium suifate and filtered. The filtrate was concentrated
and dried in a vacuum to obtain a crude product. This crude product was crystallized from
dichloromethane/diethyl ether to obtain 0.31 g of 2-[{3-methyl-4-(2-pyridyimethoxyethoxy)pyridine-2-
yl}methyisuifinyl]-1H-benzimidazole as a white crystal.

'H-NMR(CDCly) 5 ; 2.17(s, 3H), 3.83~4.06(m, 2H), 4.06~4.34(m, 2H), 4.72(s, 2H), 4.64~4.84(m, 2H),
6.70(d, H), 7.04 ~7.80(m, 7H), 8.27(d, H), 8.55(d, H)
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Preparative Exampie 10

2,3-Dimethyi-4-[2-(2-pyrrolidone)ethoxyJpyridine N-oxide

0- (CHz) 2 — ¥
CHa

CHs

-

0.42 g of sodium hydride was added to 30 cc of N,N-dimethylformamide at a room temperature to
obtain a mixture. This mixture was cooled to 0°C, followed by the addition of 0.74 g of 2-pyrrolidone. The
obtained mixture was stirred at 80°C for 1.5 hours and cooled to a room temperature, followed by the
addition of 1.17 g of 4-(2-chloroethoxy)-2,3-dimethyipyridine N-oxide. The obtained mixture was stirred at 60
to 80°C for 5 hours and cooled, followed by the addition of 20 cc of a saturated aqueous solution of sodium
hydrogencarbonate. The obtained mixture was exiracted with chioroform. The exiract was dried over
magnesium sulfate and filtered. The filtrate was concentrated to obtain a crude product. This crude product
was purified by silica gel column chromatography to obtain 430 mg of 2,3-dimethyl-4-[2-(2-pytrolidone)-
ethoxy]pyridine N-oxide as a yellow crystai.

'H-NMR(CDCl3) & ; 2.2(s, 3H), 2.54(s, 3H), 1.9~2.5(m, 4H), 3.57(t, J=7Hz, 2H), 3.73(t, J =6Hz, 2H), 4.16-
{t. J=6Hz, 2H), 6.65(d, J=7Hz, 1H), 8.15(d, J=7Hz, 1H)

Preparative Example 11

2-Chloromethyl-3-methyl-4-[2-(2-pyrrolidone)ethoxylpyridine

0-(CH2) 2 -0
CHs '

CiCH2~ N

10 cc of acetic anhydride was added to 0.65 g of 2,3-dimethyl-4-[2-(2-pyrrolidone)ethoxy]pyridine N-
oxide at a room temperature to obtain a mixture. This mixture was stirred at 90°C for 2 hours, followed by
the addition of ethanol. The obtained mixture was distilled under a reduced pressure to obtain 0.79 g of
crude 2-acetoxymethyi-3-methyi-4-[2-(2-pyrrolidone)ethoxyJpyridine.

20 cc of 1N HCI was added to this crude intermediate to obtain a mixture. This mixture was stirred at
100°C for 2 hours, cooled, neutralized with a saturated aqueous solution of sodium hydrogencarbonate and
extracted with chloroform. The extract was dried over magnesium sulfate and filiered. The filtrate was
distilled under a reduced pressure to obtain 510 mg of crude 2-hydroxymethyi-3-methyl-4-[2-(2-pyr-
rolidone)ethoxy]pyridine as an ocherous crystal.

'H-NMR(CDCly) 5 ; 2.04(s, 3H), 1.9 ~2.6(m, 4H), 3.58(t, J =7 Hz, 2H), 3.73(t, J.=6Hz, 2H), 4.2(t, J=6Hz,
2H), 4.65(s, 2H), 6.7(d, J=7HZ, 1H), 8.3(d, J=7Hz, 1H)

500 mg of this crude intermediate was dissolved in 10 m! of dichloromethane to obtain a solution. 1.19
g of thionyl chioride was dropwise added to this solution at -20°C. The obtained mixture was stirred at a
room temperature for 30 minutes, neutralized with a saturated aqueous solution of sodium hydrogencar-
bonate and extracted with chloroform. The exiract was dried over magnesium sulfate and filtered. The
filtrate was distilled under a reduced pressure to obtain 0.57 mg of crude 2-chloromethyl-3-methyi-4-[2-(2-
pyrrolidone)ethoxylpyridine as an oil. )
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'H-NMR(CDCly) & ; 2.25(s, 3H), 1.8 ~2.5(m, 4H), 3.54(t, J =7Hz, 2H), 3.68(t, J=6Hz, 2H), 4.1(t, J=6Hz,
2H), 6.62(d, J=6Hz, 1H), 8.22(d, J =6Hz, 1H)

5 Example 19

2-{3-Methyl-4-{2-(2-pyrrolidone)ethoxy }pyridine-2-ylimethylthio-1H-benzimidazole

. 0-(CH2) =N

10

CHa

, ! i
5 @i?—s-caz i
i

2 20 cc of methyl ethyl ketone was added to a mixture comprising 0.55 g of 2-chloromethyi-3-methyl-4-

[2-(2-pyrrolidone)ethoxypyridine, 0.3 g of 2-meércapto-1H-benzimidazole and 0.33 g of potassium carbonate
to obtain a mixture. This mixiure was heated under reflux for 2 hours and filiered. The filtrate was
concentrated to obtain a crude product. This crude product was purified by silica gel column chromatog-
raphy o obtain 0.27 g of the title compound as a pale yellow crystal.

'H-NMR(CDCl3) & ; 2.26(s, 3H), 1.8 ~2.5(m, 4H), 3.57(t, J =7Hz, 2H), 3.7(t, J =BHz, 2H), 4.13(t, J=6Hz,
2H), 4.34(s, 2H), 6.66(d, J=6Hz, 1H), 7.0 ~7.55(m, 4H), 8.25(d, J=6Hz, 1H)

Example 20
30

S-Methoxy-2-[3-methyl-4-{2-(2-pyrrolidone)ethoxy }pyridine-2-ylJmethylthio-1H-benzimidazole

~ 0-(CHs) 2 = N
CHs
Me(

N
“ @E?—s-cm i
. i

H

45 The title compound was prepared in a similar manner to that described in Example 19.
'H-NMR(CDCls) & ; 2.24(s, 3H), 1.9 ~2.5(m, 4H), 3.56(t, J =7Hz, 2H), 3.72(t, J=6Hz, 2H), 3.83(s, 3H),
4.17(t, J=6Hz, 2H), 4.4(s, 2H), 6.6~7.5(m, 4H), 8.35(d, J =6Hz, 1H)

s0 Example 21
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2-[3-Methyl-4-12-(2-pyrrolidone)ethoxy }pyridine-2-ylImethylthio-5-trifluoromeihyi-1H-benzimidazole

s ' | 0- (CHa) 2 —
e o CHe - :
th > @ N
0 ) N>—s—c32 N S

i

The title compound was prepared in a similar manner to that described in Example 19.
15 TH-NMR(CDCl) 5 ; 2.28(s, 3H), 1.9 ~2.55(m, 4H), 3.57(t, J=7Hz, 2H), 3.74(t, J =6Hz, 2H), 4.2(, J =6Hz,
2H), 4.4(s, 2H), 6.77(d, J=6Hz, 1H), 7.27~7.85(m, 3H), 8.38(d, J=6Hz, 1H)

Example 22
20

2-[3-Methyl-4-{2-(2-pyrrolidonethoxy }pyridine-2-yiimethyisuliinyl-1 H-benzimidazole

25

0-(CH2) 2 =N
CHa N\

TS
30 f\ﬂ: ??—S“Cﬂz | .
K- J - | -

35 0.27 g of 2-[3-methyl-4-{2-(2-pyrrolidone(ethoxy}pyridine-2-ylimethyithio-1H-benzimidazole was dis-
solved in 20 ml of dichloromethane to obtain a solution. 0.12 g of 95% m-chloroperbenzoic acid was added
to this solution at -60°C. The obtained mixture was stirred at -50 to -40°C for 4 hours, followed by the
addition of 0.08 g of triethylamine and a saturated agueous solution of sodium hydrogencarbonate. The
obtained mixture was extracted with dichloromethane. The exiract was dried over magnesium sulfate and

- 4p filtered. The filirate was concentrated fo obtain a crude product. This crude product was crystallized from

dichloromethane/ether to obtain 0.18 g of the title compound.

"H-NMR(CDCl3) 5 ; 2.18(s, 3H), 1.9 ~2.5(m, 4H), 3.53(t, J =7Hz, 2H), 3.73(f, J=6Hz, 2H), 4.16(t, J=6Hz,
2H), 4,74(ABq, J=14Hz, A y=16Hz, 2H), 6.7(d, J=6 Hz, 1H), 7.2 ~7.7(m, 4H), 8.25(d, J=6Hz, 1H)

45
Example 23
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5-Methoxy-2-[3-methyI-4-{2—(2-pyrrolidone)ethoxy}pyridine-2-yl]methylsulﬁnyl-1 H-benzimidazole

0 (CHa) 2 —
o CHs .

3 N 0
@: S—5-CHa 7
vl -
i0

The title compound was prepared in a similar manner to that described in Example 22.

'H-NMR(CDCl) & ; 2.17(s, 3H), 1.9 ~2.5(m, 4H), 3.38 ~3.78 (m, 4H), 3.8(s, 3H), 4.1(t, J=6Hz, 2H), 4.66-
(ABq, J=13Hz, A y=12.4Hz, 2H), 6.6(d, J =6Hz, 1H), 6.77~7.6(m, 3H), 8.17(d, J =6Hz, 1H)
Example 24

2-[3-MethyI-4-{2-(2-pyrrolidone)ethoxy}pyridine-2-y|]methylsulﬁnyI-5-triquoromethyI-1 H-benzimidazole

- - - 0-(CHz2) 2 =¥

CHa ]
CFa - L \(]
- N\Z - i
- ' S—s-ch. WD
- Nl
- Ho0o - |

The title compound was prepared in a similar manner to that described in Example 22.
'H-NMR(CDCly) & ; 2.17(s, 3H), 1.8 ~2.55(m, 4H), 3.4 ~3.8(m, 4H), 4.75(ABq, J=14.3Hz, A y=17.5Hz,
2H), 8.69(d, J=6Hz, 1H), 7.24~8.0(m, 3H), 8.2(d, J=6Hz, 1H)

Preparative Example 12

2-Chloromethyi-4-(2-hydroxyethoxy)-3-methylpyridine

D—(CH:):-DR

Hs

CiCH." ¥

15 mi of acetic anhydride was added to 25 g of 4-(2-hydroxyethoxy)-2,3-dimethylpyridine N-oxide to
obtain a solution. This solution was stirred at 90°C for 2 hours, followed by the addition of ethanol. The
obtained mixture was distilled under a reduced pressure to obtain 4-(2-acetoxyethoxy)-2-acetoxymethyl-3-
methylpyridine.

20 g of sodium hydroxide, 20 ml of water and 50 mi of ethanol were added to this intermediate to
obtain a mixture. This mixture was stirred at a room temperature for 10 minutes and distilled to remove the
ethanol, followed by the addition of 50 ml of a saturated aqueous solution of common salt. The obtained

45



10

15

20

25

30

35

40

45

50

55

0 268 956

mixture was exiracted with 2-butanone. The extract was dried over magnesium sulfate and filtered. The
filirate was distilled under a reduced pressure to obtain 20 g of 4-(2-hydroxyethoxy)-2-hydroxymethyl-3-
methyipyridine.

H-NMR(CDCl3) & ; 2.02(s, 3H), 3.9 ~4.2(m, 4H), 4.50(s, 2H), 6.63(d, J=6Hz, 1H), 8.15(d, J=6Hz, 1H)

11.9 g of the 4-(2-hydroxyethoxy)-2-hydroxymethyl-3-methyipyridine prepared above was dissolved in
200 mi of dichioromethane to obtain a solution. 24 mi of thionyl chioride was dropwise added to this
solution at 0°C. The obtained mixiure was stirred at a room temperature for 2 hours and distilled under a
reduced pressure to remove the dichloromethane and excess thionyl chloride. A saturated aqueous solution
of sodium hydrogencarbonate was added to the residue to obtain a mixture. This mixture was extracted with
chloroform. The extract was dried over magnesium sulfate and filtered. The filirate was concentrated to
obtain 10.9 g of 2-chloromethyl-4-(2-hydroxysthoxy)-3-methylipyridine.

1H-NMR(CDCl) & ; 2.3(s, 3H), 3.9~4.2(m, 4H), 4.69(s, 2H), 6.73(d, J =6Hz, 1H), 8.3(d, J=6Hz, 1H)

Example 25

2-[4-(2-Hydroxyethoxy)-3-methylpyridine-2-ylimethyithio-5-methoxy-1H-benzimidazole

- O0CH.CH.0K
CHa

0
N

\I:::H::‘S>—S-CH2 v
g

60 ml of ethanol was added to a mixture comprising 0.7 g of 2-chioromethyl-4-(2-hydroxyethoxy)-3-
methylpyridine, 0.63 g of 2-mercapto-5-methoxy-1H-benzimidazole and 0.16 g of sodium hydroxide to
obtain a mixture. This mixture was stirred at 60°C for one hour, concentrated and punfled by silica gel
column chromatography to obtain 1.08 g of the title compound.

'"H-NMR(DMSO-ds) 6 ; 2.2(s, 3H), 3.72(s, 3H), 3.6~4.1(m, 4H), 4.6(s, 2H), 6.6~7.35(m, 4H), 8.14(d,
J=6Hz, 1H)

Example 26

2-[4-(2-Hydroxyethoxy)-3-methyipyridine-2-ylimethylthio-1H-benzimidazole

OCH-CH-OH

i
N
E::I[: S—s-cH, 7 ¥
!

The title compound was prepared in a similar manner to that described in Example 25.

"H-NMR(DMSO-de) & ; 2.24(s, 3H), 3.6 ~4.18(m, 4H), 4.7(s, 2H), 6.93(d, J=6Hz, 1H), 7.0 ~7.6(m, 4H),

8.25(d, J=6Hz, 1H)

Example 27
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2—{4~(2—Hydroxyethoxy)-3-methy!pyridine-2-yl]methylthio-5-triﬂuoromethyl-1 H-benzimidazole

o
CFa
N |
\Ei:I[: S—-s-ck: 7 ¥
N
I

0CHaCHA0H

3

The title compound was prepared in a similar manner to that described in Example 25.
'H-NMR(DMSO-de) § ; 2.25(s, 3H), 3.6 ~4.2(m, 4H), 4.75(s, 2H), 6.96(d, J =6Hz, 1H), 7.3 ~7.9(m, 3H),

8.25(d, J=6Hz, 1H)

Example 28

2-[4-(2-Hydroxyethoxy)-s-methylpyridine—2-yl]methylsulﬁnyl-5—methoxy-1 H-benzimidazole

CHa0

OCH2CH.0H
CHa )

!
N—5-CH,” ¥
QE*—¢ i

H

0

09 g of 2-[4-(2-hydroxyethoxy)-3-methylpyridine—2-yl]methylthio-5-methoxy-1 H-benzimidazole was dis-
solved in a mixture comprising 5 ml of methanol and 80 ml of dichloromethane to obtain a solution. 0.51 o}
of m-chloroperbenzoic acid was added to this solution at -60°C. The obtained mixture was stirred at -50 to

-40°C for 4.5 hours, followed by the addition of 0.38 g of triethylamine. A saturated aqueous soiution of
sodium hydrogencarbonate was added to the obtained mixture and the resulting mixture was extracted with
chioroform. The extract was dried over magnesium sulfate and filtered. The filtrate was distilled under a
reduced pressure to obtain a crude product. This crude product was crystallized from
dichloromethane/isopropyl ether to obtain 0.58 g of the title compound.

'H-NMR(DMSO-de) & ; 2.17(s, 3H), 3.8(s, 3H), 3.6~4.18(m, 4H), 4.73(ABq, J=14Hz, A y=8Hz, 2H), 6.8

45
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55

~7.68(m, 4H), 8.21(d, J=6Hz, 1H)

Example 29
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2-[4-(2-Hydroxyethoxy)-3-methyipyridine-2-ylimethyisulfinyl-1 H-benzimidazole

0CH-CH,0H
CHa

@E >—S’CH2 N
, | N
H D

The title compound was prepared in a similar manner to that described in Example 28.

M*1 : 332
'H-NMR(DMSO-ds) & ; 2.17(s, 3H), 3.6 ~4.2(m, 4H), 4.74(s, 2H), 6.95(d, J=6Hz, 1H), 7.18~7.77(m, 4H),
8.22(d, J=6Hz, 2H)

Exampie 30.

2-[4-(2-Hydroxyethoxy)-3-methylpyridine-2-ylImethylsulfinyl-5-trifluoromethyl-1H-benzimidazole

0CH2CH.OH
CHs

N .
S—§-CH: " N
N

H 0

CFs

The title compound was prepared in a similar manner to that described in Examble 28.

Preparative Example 13

4-(3-Methoxypropoxy)-2,3-dimethylpyridine N-oxide

OCH2CH2CH2OCH,
CHs 3

CHs

) €=

2.0 g (22 mmol) of 3-methoxypropanol was dissolved in 50 ml of dimethy! sulfoxide to obtain a solution.
2.7 g {66 mmol) of sodium hydride was added to this solution at a room temperature. The obtained mixture
was stirred at 60°C for one hour and cooled to a room temperature by allowing to stand, followed by the
addition of 3.0 g (19 mmol) of 4-chloro-2,3-dimethylpyridine N-oxide. The obtained mixture was stirred at
40°C for one hour. After the completion of the reaction, the reaction mixture was distilled to remove the
dimethyl sulfoxide. The obtained residue was purified by silica gel column chromatography to obtain 760
mg of 4-(3-methoxypropoxy)-2,3-dimethylpyridine N-oxide. '

"H-NMR(CDCl3) & ; 2.1(m, 2H), 2.2(s, 3H), 2.54(s, 3H), 3.35(s, 3H), 3.55(t, J=6Hz, 2H), 4.1(t, J=6Hz,
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2H), 6.85(d, J=7.4Hz, 1H), 8.16(d, J=7.4Hz, 1H)

Preparative Example 14

2-Chloromethyi-4-(3-methoxypropoxy)-3-methylipyridine

0CHzCH2CH20CH.
CHa

CiCHz N

20 mi of acetic anhydride was added to 760 mg (3.6 mmol) of 4~(3-methoxypropoxy)-2,3-dimethyl-
pyridine N-oxide to carry out the reaction at 90°C for one hour. The reaction mixture was distilled to remove
the acetic anhydride, followed by the addition of a saturated aqueous solution of sodium hydrogencar-
bonate. The obtained mixture was extracted with chloroform. The extract was concentrated to obtain 700
mg of 2-acetoxymethyl-4-(3-methoxypropoxy)-3-methylpyridine as a brown oil.

500 mg of sodium hydroxide and 15 cc of ethanol were added to the 2-acetoxymethyl-4-(3-methox-
ypropoxy)-3-methylpyridine prepared above. The obtained mixture was stirred at 50°C for one hour. After
the completion of the reaction, the reaction mixture was distilled to remove the ethanol, followed by the
addition of water. The obtained mixture was extracted with chloroform. The obtained chioroform layer was
concentrated to obtain 450 mg of 2-hydroxymethyl-4-(3-methoxypropoxy)-3-methylpyridine as a brown oil.

'H-NMR(CDCl3) 5 ; 2.04(s, 3H), 2.1(m, 2H), 3.35(s, 3H), 3.56(t, J=5.7Hz, 2H), 4.12(t, J=5.7Hz, 2H),
4.64(s, 2H), 6.7(d, J=7Hz, 1H), 8.24(d, J=7Hz, 1H)

450 mg of the 2-hydroxymethyl-4-(3-methoxypropoxy)-3-methylpyridine prepared above was dissolved
in 20 mi of dichloromethane to obtain a soiution. 760 mg of thionyl chloride was dropwise added to this
solution at 0°C. The obtained mixture was stirred at a room temperature for 2 hours. After the completion of
the reaction, the reaction mixture was distilled to remove the dichioromethane and the thiony! chloride. A
saturated aqueous solution of sodium hydrogencarbonate was added to the obtained residue. The obtained
mixture was extracted with chioroform. The obtained chioroform layer was concentrated to obtain 470 mg of
2-chloromethyl-4-(3-methoxypropoxy)-3-methylpyridine as a brown crystal.

'H-NMR(CDCls) & ; 2.1(m, 2H), 2.27(s, 3H), 3.36(s, 3H), 3.56(t, J =5.7Hz, 2H), 4.12(, J=5.7Hz, 2H),
4.69(s, 2H), 6.71(d, J=7Hz, 1H), 8.26(d, J=7Hz, 1H)

Example 31

2-[{4-(3-Methoxypropoxy)-3-methylpyridine-2-yIimethylthio]-1H-benzimidazole

0CH2CH2CH20CHs
CHa

N
@ib}—.s-cm )
!

20 cc of ethanol was added to a mixture comprising 280 mg (1.8 mmol) of 2-mercapto-1H-ben-
zimidazole, 470 mg (2 mmol) of 2-chloromethyl-4-(3-methoxypropoxy)-3-methylpyridine and 100 mg (2.4
mmol) of sodium hydroxide. The obtained mixture was stirred at 50°C for 3 hours. After the compietion of
the reaction, the reaction mixture was distilled to remove the ethanol. The obtained residue was purified by
silica gel column chromatography to obtain 590 mg of 2-[{4—(3-methoxypropoxy)-3-methylpyndlne-2-
yl}methyithio]-1H-benzimidazole as a pale yeliow crystal.
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TH-NMR(CDCI3) 5 ; 2.09(t, J=86.1Hz, 2H), 2.26(s, 3H), 3.35(s, 3H), 3.56(t, J=6.1Hz, 2H), 4.13(t, J=6.1Hz,
2H), 4.37(s, 2H), 6.76(d, J=6.1Hz, 1H), 7.1 ~7.25(m, 2H), 7.5(br, s, 2H), 8.33(d, J=6.1Hz, 1H)

Exampie 32

2-{4-(3-Methoxypropoxy)-3-methylpyridine-2-ylimethylsulfinyl-1 H-benzimidazole

OCH.CH.CH2OCH:
CHs . )

v L)
S-CH N
@:p\qz_
H 0

5gof 2-[{4-(3-methoxyprépoxy)-s-methylpyridine—2—yl}methylthio]-1 H benzimidazole was dissolved in a
mixture comprising 100 mi of dichloromethane and 25 mi of diethyl ether to obtain a solution. 2.83 g of
85% m-chioroperbenzoic acid was added to this solution in portions at -45°C. After compiletion of the
reaction, 2 g of triethylamine was added to the reaction mixiure and the obtained mixture was heated to
-10°C, followed by the addition of 50 ml of 1N sodium hydroxide. The obtained mixture was stirred at a
room temperature for 30 minutes. The obtained aqueous layer was washed with 20 ml of dichloromethane
twice and adjusted to pH 11 with a 2 M aqueous solution of ammonium acetate. The aqueous layer was
extracted with 50 mi of dichloromethane thrice. The obtained dichloromethane layer was washed with 50 ml
of a saturated aqueous solution of sodium hydrogencarbonate twide, dried over magnesium sulfate and
distiled to remove the dichloromethane. The distilied oily product was crystallized from
dichloromethane/ether to obtain 4.17 g of the title compound as a white crystal. M.p.: 99 to 100°C (dec.).

"H-NMR(CDCl3) 5 ; 1.83~2.09(m, 2H), 2.13(s, 3H), 3.34(s, 3H), 3.52(t, J=6.2Hz, 2H), 4.05(t, J=6.2Hz,
2H), 4.79(s, 2H), 6.70(d, J =5.7Hz, 1H), 7.07~7.30(m, 2H), 7.30~7.60(br, s, 2H), 8.27(d, J=5.7Hz, 1H)

Exampie 33

Sodium salt of 2-[{4-(3-methoxypropoxy)-3-methylipyridine-2-yIimethylsulfinyl]-1H-benzimidazole

OCH.CH2CH20CH,
CHa )

o K
S-CH N
Qe
Na O

500 mg (1.46 mmol) of 2-[{4-(3-rhethoxypropoxy)-3-methylpyridine-2-yl}methylsulﬁnyI]-1 H-ben-
zimidazole was dissolved in 20 cc of dichloromethane to obtain a solution. 320 mg of 85% m-chloroperben-
zoic acid was added to this solution in portions at -45°C. After the compietion of the reaction, 370 mg of
triethylamine was added to the reaction mixture. The obtained mixture was heated to -10°C, followed by the
addition of 30 mi of a saturated aqueous solution of sodium carbonate. The obtained mixture was stirred at
a room temperature for 30 minutes and exiracted with dichloromethane. The exiract was dried over
magnesium sulfate and distilled to remove the dichloromethane. Thus, a crude product was obtained. This
crude product was dissolved in 14.6 cc of a 0.1 N aqueous solution of sodium hydroxide to obtain a
solution. This solution was distilied together with 30 cc of ethanol thrice to remove the water as an
azeotropic mixture with ethanol and dried in a vacuum. Ether was added to the obtained residue to
precipitate a white crystal. This crystal was washed with ether thrice by decantation and dried in a vacuum
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to obtain 530 mg of sodium salt of 2-[{4-(3-methoxypropoxy)-3-methyipyridine-2-y!}methylisulfinyl}-1H-
benzimidazoie. M.p.: 140 to 141°C (dec.).

M*: 382
'H-NMR(DMSO-dg) & ; 1.99(t, J =6.1Hz, 2H), 2.17(s, 3H), 3.25(s, 3H), 3.49(t, J=6.1Hz, 2H), 4.09(t, J =6.1Hz,
2H), 4.56(ABq, J=14.1Hz, A y=21.3Hz, 2H), 6.8~8.9(m, 3H), 7.4~7.5(m, 2H), 8.27(d, J =5.7Hz, 1H)

Example 34

2-{{4-(3-methoxypropoxy)-3-methyipyridine-2-yimethylthio}-1H-benzimidazole

OCH2CH2CH-OH
CHa

N
E:::H::§3>—s-cnz i
H

80 ml of ethanol was added to a mixture comprising 1.39 g (9.27 mmol) of 2-mercaptobenzimidazole,
2.0 g (9.27 mmol) of 2-chioromethyl-4~(3-hydroxypropoxy)-3-methylpyridine and 0.44 g (11.1 mmol) of
sodium hydroxide. The obtained mixture was stirred at 50°C for one hour. After the completion of the
reaction, the reaction mixture was concentrated. The obtained residue was purified by silica gel column
chromatography to obtain 1.7 g of the title compound (56%).

M*1 : 368
'H-NMR(DMSO-dg) & ; 1.8 ~2.1(m 2H), 2.24(s, 3H), 3.6(t, J=6Hz, 2H), 4.2(t, J=6Hz, 2H), 4.7(s, 2H),
7.0~7.38(m, 3H), 7.38~7.6(m, 2H), 8.35(d, J=6Hz, 1H)

Example 35

Sodium salt of 2-[{4-(3-hydroxypropoxy)-3-methyipyridine-2-ylYmethyisulfinyl]-1H-benzimidazole

OCH.CH.CH,O0H
CH,

N
S-CH N
,E:::H::&S>‘¢ i
Na O

1.0 g (3.04 mmol) of 2-[{4-(3-hydroxypropoxy)-3-methylpyridine-2-ylJmethyithio}-1H-benzimidazole was
dissolved in 100 mi of dichioromethane to obtain a solution. 580 mg of 90% m-chloroperbenzoic acid was
added to this solution at -45°C. The obtained mixture was stirred for 2 hours. After the completion of the
reaction, 470 mg of triethylamine was added to the reaction mixture. The obtained mixture was heated to
-20°C, followed by the addition of 30 mi of a saturated aqueous solution of sodium hydrogencarbonate. The
obtained mixiure was stirred at a room temperature for 30 minutes and extracted with chioroform. The
obtained chioroform layer was concentrated to obtain a crude product. This crude product was crystallized
from dichioromethane/ether to obtain 830 mg of 2-[{4-(3-hydroxypropoxy)-3-methylpyridine-2-
ylymethylsufinyl]-1H-benzimidazole. This product was dissolved in 24 m! of 0.1 N aqueous sodium
hydroxide. The obtained solution was distilled together with ethanol to remove the water as an azeotropic
mixture with ethanol and dried under vacuumizing with-a vacuum pump. Ether was added to the obtained
residue to precipitate a colorless crystal. This crystal was separated by filtration. Thus, 860 mg of the title
compound was obtained (77%).
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H-NMR(DMSO-ds) 5 ; 1.7 ~2.1(m, 2H), 2.16(s, 3H), 3.58(t, J=8Hz, 2H), 4.12(t, J=6Hz, 2H), 4.55(ABq,
J=13Hz, A y =20Hz, 2H), 6.7~7.0{m, 3H), 7.3~7.6(m, 2H), 8.27(d, J=6Hz, 1H)

Example 36

2-[{4-(2-Chloroethoxy)-3-methylpyridine-2-ylImethyithio}-1H-benzimidazole

OCHACHAC1
CHs . L
K]
@[ys-cm i
!

12.3 g of crude 2-mercaptobenzimidazole, 20 g of 4-(2-chloroethoxy)-2-chloromethyl-3-methylpyridine
hydrochloride and 11 g of sodium hydroxide were dissolved in 300 ml of ethanol io obtain a solution. This
solution was stirred at 60°C for 2 hours and distilled under a reduced pressure to remove the ethanol. The
obtained residue was chromatographed over a silica gel column and eluted with 40% ethy! acetate in
hexane and then with ethyl acetate to obtain 15.5 g of the title compound as a white solid.

'H-NMR(CDCI3) 5 ; 2.24(3H, s, CHa), 3.80(2H, t, Jd =4Hz, CHz), 4.20(2H, t, J =4Hz, CHy), 4.40(2H, s, CHy),
6.62(1H, d, J=6Hz, Py-H), 7.00~7.40(4H, m, Ar-H), 8.28(1H, d, J =6Hz, Py-H)

Exampie 37

Sodium salt of 2-[{4-(2-methyithioethoxy)-3-methyipyridine-2-yi3methylsulfinyl]-1H-benzimidazole

DCH.CH2SCHa
CHa '

N
S-CH2~ N
s

Na O

0.50 g of the thio ether prepared in Example 35 was dissolved in 20 m! of dichloromethane to obtain a
solution. 0.36 g of m-chioroperbenzoic acid was added to this solution in portions at -50 to -40°C. After the
completion of the reaction, 0.21 g of triethylamine was added to the reaction mixture at the same
temperature. The obtained mixture was heated to -20°C, followed by the addition of 28 mi of a 1N aqueous
solution of sodium hydrogencarbonate. The obtained mixture was stirred for 30 minutes and extracted with
dichloromethane. The extract was washed with a saturated aqueous solution of common salt, dried over
magnesium sulfate and distilled to remove the dichloromethane.

The obtained crude sulfoxide was dissolved in 10 ml of ethanol, followed by the addition of 1 g of a
15% aqueous solution of sodium methylmercaptide. The obtained mixture was stirred at 80°C for 4 hours
and distilled to remove the soivent. The residue was chromatographed over a silica gel column and eluted
with 2% methanol in chloroform containing 1% of triethylamine and then with 10% methanol in chloroform
to obtain a purification product. 7.2 mi of 1N aqueous sodium hydroxide and 20 ml of ethanol were added
to this product. The obtained mixture was evaporated to dryness under a reduced pressure to obtain 460
mg of the title compound.

M*1: 384
'H-NMR(DMSO-ds) & ; 2.18(3H, s, CHs), 2.90(2H, t, J=7Hz, CHy), 4.24(2H, t, J=7Hz, CHy), 4.78(2H, s, CHy),
6.80~7.60(4H, m, Ar-H), 6.98(1H, d, J=6Hz, Py-H), 8.30(1H, d, J=6Hz, Py-H)
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Example 38

2-[{4-(2-Phenoxyethoxy)-3-methylpyridine-2-yl3methylthio]-1 H-benzimidazole

5
neHacha0 <)
CHa - J
" 70 el :i]
\/LK >>—S -CH2 N
N
H
15
A mixture comprising 1.0 g of [4~(-phenoxyethoxy)-3-methyIpyridine-2-yljmethanol, 0.60 mi of thionyl
chloride and 12 ml of dichloromethane was kept at 40°C for 60 minutes to carry out the reaction. The
reaction mixture was distilled to remove the solvent. Thus, a brown syrupy residue was obtained. 50 m! of
ethanol, 0.70 g of sodium hydroxide and 1.2 g of 2-mercaptobenzimidazole were added to the residue. The
20 obtained mixture was heated at 70°C for two hours and distilled to remove the ethanol. The obtained
residue was chromatographed over a silica gel column and eluted with 30% ethyl acetate in hexane and
then with ethyl acetate to obtain 1.2 g of the title compound as a white solid.
'H-NMR (DMSO-dg) & ; 2.22(3H, s), 4.40(2H, s,), 4.70(2H, s), 6.86~7.52(10H, m), 8.28(1H, d, J =6Hz)
25
Example 39
Sodium salt of 2-[{3-methy|-4-(2-phenoxyethoxy) pyridine-2-ylImethylsulfinyl}-1H-benzimidazole
30
ocHachz0 )
CHa
35
N
S>—8-CH: " N
e
Na O
40

0.70 g of the thio ether prepared in Exampie 37 was dissolved in 200 ml of dichioromethane to obtain a
solution. 0.39 g of m-chloroperbenzoic acid was added to this solution in portions at -30 to -40°C. After the
completion of the reaction, 0.12 g of triethylamine was added to the reaction mixture at the same

45 temperature. The obtained mixture was heated to -10°C, followed by the addition of 10 mi of a saturated
aqueous solution of sodium hydrogencarbonate. The obtained mixture was stirred at -10 to 10°C for 30
minutes. The obtained dichioromethane layer was washed with a saturated aqueous solution of sodium
hydrogencarbonate, dried over magnesium salfate and distilled to remove the dichloromethane. The
obtained residue was dissolved in a mixture comprising 20 ml of ethanol and 1.8 mi of 1N aqueous sodium

50 hydroxid to obtain a solution. This solution was evaporated to dryness under a reduced pressure. The
residue was crystallized from ethanol/ether to obtain 0.61 g of the title compound as a light brown solid.

'H-NMR(DMSO-de) 8 ; 2.17(3H,s), 4.32(4H, s,), 4.36(1H, d, J=13Hz), 4.68(1H, d, J=13Hz), 6.74~.7.44-
(10H, m), 8.22(1H, d, J=6Hz)

55
Example 40
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2-[£4-(2-(2-Chloroethoxy)-3-methyipyridine-2-yil-methyithiol-1 H-benzimidazoie and  2-[{4-(2-(2-hydrox-
yethoxy)ethoxy)-3-methyipyridine-2-yiImethyithiol-1H-benzimidazole

OCH.CH,OCH,CH.C1
CHs | )

E::ﬂ::§S>-s-cH2:I:;tD

H

, OCH2CH.0CH2CH.OH
CHa

. K
E:::H::&E*—S-CHE N
oo

0.54 g of sodium hydroxide was added to an ethanolic solution of 3.1 g of a crude mixture comprising
4-[2-(2-chioroethoxy)ethoxyl-2-chioromethyl-3-methylpyridine and 2-chloromethyl-4-[2-(2-hydroxyethoxy)-
ethoxyl]-3-methylpyridine which has been prepared by the chlorination of 2-hydroxymethyi-4-[2-(2-hydrox-
yethoxy)ethoxy]-3-methylpyridine and 2.0 g of 2-mercapto-1H-benzimidazole to obtain a mixture. This
mixture was stirred at 60°C for 1.5 hour, cooled and distilled under a reduced pressure to remove the
ethanol. The obtained residue was chromatographed over a silica gel column and eluted with ethyl
acetate/n-hexane and then with methanol/ethyl acetate to obtain 1.0 g of 2-[{4-(2-(2-chioroethoxy)ethoxy)-3-
methylpyridine-2-y{}methylthio]-1H-benzimidazole
'H-NMR(CDCl3) & ; 2.28(s, 3H), 3.564.04 (m, 6H), 4.04~4.32(m, 2H), 4.4(s, 2H), 6.76 (d, J=6Hz, 1H),
7.08~7.32(m, 3H), 7.4 ~7.68(m, 2H), 8.36(d, J=6Hz, 1H)
and 1.9 g of 2-[{4-(2-(2-hydroxysthoxy)ethoxy)-3-methyipyridine-2-ylImethyithio]-1 H-benzimidazole.

TH-NMR(CDCl3) 6 ; 2.24(s, 3H), 3.56~4.28(m, 8H),-4.4(s, 2H), 6.12 (d, J=7Hz, 1H), 7.04~.7.32(m, 2H),
7.4 ~7.68(m, 2H), 8.32(d, J =7Hz, 1H)

Example 41

Sodium salt of 2-[{4-(2-(2-chloroethoxy)sthoxy)-3-methylpyridine-2-yl}methylsulfinyi]-1H-benzimidazole

OCH2CH20CH2CHACT
CHa |

W LJ
S-CH N
I >-sowe
Na 0 -

0.57 g of m-chloroperbenzoic acid was added in portions to a solution of 1.0 g of 2-[{4-(2-(2-
chloroethoxy)ethoxy)-3-methylpyridine-2-ylYmethylthio]-1H-benzimidazole in 80 mi of dichioromethane un-
der stirring and dehumidifying at -50°C. The obtained mixture was stirred for 2 hours and heated to -30°C,
foliowed by the addition of 0.51 g of triethylamine at the same temperature. The obtained mixture was
made basic with a 2N aqueous solution of sodium carbonate at -10°C and extracted with dichioromethane.
The extract was dried over magnesium sulfate and distilled to remove the dichloromethane. Thus, 1.0 g of a
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residue was obtained. This residue was dissolved in 26 ml of 0.1N agueous sodium hydroxide, followed by
the addition of ethanol. The obtained mixture was distilled under a reduced pressure. Ethanol was added to
the obtained residue and the obtained mixture was again distilled under a reduced pressure to obtain a
residue. Ether was added to this residue to obtain 1.07 g of a crystal.

'H-NMR(DMSO-de) 5 ; 2.17(s, 3H), 3.563.96 (m, 6H), 4.0~4.28(m, 2H), 4.04(d, J=12.6Hz, 1H), 4.68(d,
J=12.6Hz, 1H), 6.76 ~8.04(m, 3H), 7.36 ~7.6(m, 2H), 8.26(d, J=6Hz,1H)

Example 42

2-{{4-(3-Ethoxy)propoxy-3-methylpyridine-2-y| Imethylthio]-1H-benzimidazole

0CH2CH2CH20CH2CHs
CHa

E:::ﬁ::i}»-S-CHz:I:;iD
K .

A mixture comprising 4.2 g of {4-(3-ethoxypropoxy)-3-methylpyridine-2-yI}methyl methanesulfonate,
1.87 g of 2-mercaptobenzimidazole and 30 ml of ethanol was stirred at a room temperature for one hour
and distilled to remove the ethanol. The obtained residue was purified by silica gel column chromatography
to obtain 0.88 g of the title compound and 5.1 g of methanesulfonate of the title compound.

'H-NMR(CDCl3) 5 ; 1.19(t, J=7.0Hz, 3H), 1.9 ~2.1(m, 2H), 2.24(s, 3H), 3.48(q, J=7.0 Hz, 2H), 3.58(t,
J=8.2Hz, 2H), 4.11(t, J=6.2Hz, 2H), 4.38(s, 2H), 6.73(d, J=5.7Hz, 1H), 6.97 ~7.20(m, 2H), 7.32~7.55(m,
2H, 8.31(d, J=5.7Hz, 1H)

Example 43

Sodium salt of 2-[{4-(3-ethoxypropoxy)-3-methylpyridine-2-ylymethylsulfinyi}-1H-benzimidazole

OCH2CH2CH2OCH2CHa
CHs ]
E::H::N>-s CH :E;;D
Vo
Na 0

0.6 g of 2-[{4~(3-ethoxypropoxy)-3-methylpyridine-2-yl3methylthio]-1H-benzimidazole was dissolved in
30 ml of dichloromethane to obtain a solution. 0.37 g of 85% m-chloroperbenzoic acid was added to this
solution at -45°C. After 2 hours, 0.43 g of triethylamine was added to the obtained mixture, followed by the
addition of 30 ml of a saturated agueous solution of sodium hydrogencarbonate. The obtained mixture was
vigorously stirred at a room temperature for one hour and extracted with dichloromethane. The extract was
dried over magnesium sulfate and filtered. The filtrate was concentrated to obtain a residue. This residue
was dissolved in 16 ml of 0.1N aqueous sodium hydroxide and the obtained solution was distilled to remove
the water. The residue was dried under a reduced pressure and crystallized from ether to obtain 0.54 g of
the titie compound.

'H-NMR(DMSO-dg) 5 ; 1.11(t, J=7.0Hz, 3H), 1.7 ~2.1(m, 2H), 2.15(s, 3H), 3.2~3.6(m, 4H), 3.65(s, 3H),
4.09 (t, J=6.2Hz, 2H), 4.49 (ABq, J=11.8Hz, A v =17.0Hz, 2H), 6.65 ~7.0(m, 3H), 7.2~7.6(m, 2H), 8.2(d,
J=5.6 Hz, 1H)

55
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Example 44

2-[{4-(3-Methoxymethoxy)pfopoxy-s-methyIpyridine-2-yl}methylthio]-1 H-benzimidazole

5
0CH.CH.CH.0CH-0CHs
' CHa .
N—5-CH, " ¥
N
H
15 A  mixture comprising 1.8 g of {4-(3-methoxymethoxy)propoxy-S-methyIpyridine-2-yl}methyl

methanesulfonate, 0.76 g of 2-mercaptobenzimidazole, 0.29 g of sodium hydroxide and 30 ml of ethanol
was stirred at a room temperature for one hour and distilled o remove the ethanol. The obtained residue
was purified by silica gel column chromatography to obtain 1.4 g of the title compound.
TH-NMR(CDCl3) & ; 1.9 ~2.2(m, 2H), 2.26(s, 3H, 3.33(s, 3H), 3.73(t, J=6.1Hz, 2H), 4.16(t, J=6.1Hz, 2H),
20 4.38(s, 2H), 4.62(s, 3H, 6.76(d, J=5.7Hz, 1H), 7.0~7.2(m, 2H), 7.3 ~7.6(m, 2H), 8.34(d, J=5.7Hz, 1H)

Example 45

25 Sodium salt of 2-{{4-(3-methoxymethoxy)propoxy-3-methylpyridine-2-ylImethyisulfinyl]-1H-benzimidazole

0CH2CH2CH20CH20CH,
CHa :

@:N“‘ S-CH "“&N
oy

35 ) Na O

30

0.6 g of 2-[{4-(3-methoxymethoxy)propoxy-3-methylpyridine-2-yIImethylthiol-1H-benzimidazole was dis-
solved in 40 mi of dichloromethane to obtain a solution. 0.35 g of 85% m-chloroperbenzoic acid was added
to this solution at -45°C. After 2 hours, 0.64 g of triethylamine was added to the mixture at -30°C, followed
by the addition of 40 mi of a saturated aqueous solution of sodium hydrogencarbonate. The obtained
mixiure was vigorously stirred at a room temperature for 30 minutes and exiracted with dichloromethane.
The extract was dried over magnesium suifate and filtered. The filirale was concentrated to obtain a
residue. This residue was dissolved in 14.4 mi of 0.1N agueous sodium hydroxide to obiain a solution. This
solution was distilled to remove the water and the residue was dried under a reduced pressure and
crystallized from ether to obtain 0.57 g of the title compound.

TH-NMR(DMSO-ds) 6 ; 1.9-~2.2(m, 2H), 2.17 (s, 3H), 3.22(s, 3H), 3.83(t, J =5.7Hz, 2H), 4.12(t, J=5.7Hz,
2H), 4.56(s, 2H), 4.41.4.85(2H), 6.84~7.1(m, 3H), 7.4~7.62(m, 2H, 8.26(d, J=6.1Hz, 1H)

40

50 Example 46
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2-[{4-(2-Methoxyethoxy)ethoxy-3.5-dimethylpyridine-2-ylimethylthio]-1H-benzimidazole

CHs
N
E::ﬂ::dﬁ*—8-€ﬂz N
-

A mixture comprising 3.0 g of {4-(2-methoxyethoxy)ethoxy-3,5-dimethyipyridine-2-yl}methyl methansul-
fonate, 1.17 g of 2-mercaptobenzimidazole and 30 mi of ethanol was stirred at a room temperature for one
hour and distilled to remove the ethanol. The residue was purified by silica gel column chromatography to
obtain 0.8 g of the title compound.

'H-NMR(CDCl3) 5 ; 2.28(s, 3H). 2.33(s, 3H), 3.37(s, 3H), 3.5 ~3.91m, 6H), 3.9~4.2 (m, 2H), 4.37(s, 2H),
7.1 ~7.3(m, 2H), 7.3 ~7.65(m, 2H), 8.24(s, 1H)

OCH2CH20CH-CH20CH,
CHs

Example 47

Sodium salt of 2-{{4~(2-methoxyethoxy)ethoxy-3,5-dimethyipyridine-2-y|Imethyisulfiny!]-1H-benzimidazole

0CH2CHa
CHa CHa

N
' S-CH N
-5

Na 0

0CH2CH20CHs

05 g of 2-{{4-(2-methoxyethoxy)ethoxy-3,5-dimethylpyridine-2-yl}methylthio}-1H-benzimidazole was
dissolved in 30 ml of dichioromethane to obtain a solution. 0.29 g of 85% m-chioroperbenzoic acid was
added to this solution at -45°C. After 2 hours, 0.34 g of triethylamine was added to the obtained mixture,
foliowed by the addition of 30 ml of a saturated soltion of sodium carbonate. The obtained mixture was
vigorously stirred at a room temperature for one hour and extracted with dichloromethane. The extract was
dried over magnesium sulfate and filtered. The filtrate was concentrated to obtain a residue. This residue
was dissolved in 12 mi of 0.1N aqueous sodium hydroxide to obtain a solution. This solution was distilled to
remove the water. The obtained residue was dried under a reduced pressure and crystallized from ether to
obtain 0.57 g of the title compound.

'H-NMR(DMSO-ds & ; 2.21(s, 6H), 3.25(s, 3H), 3.3 ~3.7(m, 6H), 3.7~4.0(m, 2H), 4.39 (ABg, J=13.2Hz,
A v =20.7Hz, 2H), 6.65 ~6.9(m, 2H), 7.2~7.5(m, 2H), 8.21(s, 1H)

Example 48

50
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5-Carboxy-2-[{4-(2-benzyloxy)ethoxy-3-methylpyridine-2-yiimethylthio]-1H-benzimidazole

HOOC

OCH2CH,OCH, -{::}
CHs

R e

N
N
H

A mixture comprising 1.26 g of 5-carboxy-2-mercaptobenzimidazole, 1.8 g of 4-(2-benzyloxyethoxy)-2-
chloromethyI-S-methy!pyndlne 0.57 g of sodium hydroxide and- 150 ml of methanol was stirred at 50°C for
1.5 hours and distilled under a reduced pressure to remove the methanol. The obtained residue was
purified by silica gel column chromatography and recrystallized from a methanol/ethyl acetate mixture to
abtain 1.52 g of the title compound.

1H-NMR(DMSO-ds 5
J=57Hz, 1H), 7.32 (s,
J=5.7Hz, 1H)

Example 49

; 2.25(s, 3H), 3.65~3.9 (m, 2H), 4.1 ~4.3(m, 2H), 4.58(s, 2H), 4.74(s, 2H), 6.95(d,

5H), 7.50(d, J=8.3Hz, 1H), 7.79(dd, J=1.3Hz, 8.3Hz, 1H) 8.04(s, 1H), 8.24(d,

5-Ethoxycarbonyl-2-{{4-(2-benzyloxy)ethoxy-3-methylpyridine-2-yI¥methylthio]-1 H-benzimidazole

. DCH.CH2OCH: —{Zj}
CHa

CHaCH202C

N
>—8-CH." N
y |

H

A mixture comprising 1.0 g of 5-carboxy-2-[{4-(2-benzyloxy)ethoxy-3-methylpyridine-2-yl3methylthio]-
1H-benzimidazole, 200 ml of ethanol and 1 ml of concenirated sulfuric acid was heated under reflux for 4
hours, while dehydrating the system with a molecular sieve. The resulting mixture was neutralized with a
saturated aqueous solution of sodium carbonate and distilled io remove the ethanol, followed by the
addition of a saturated aqueous solution of sodium hydrogencarbonate. The obtained mixture was extracted
with. chloroform. The extract was dried over magnesium sulfate and filtered. The filirate was concentrated to
obtain a crude product. This crude product was purified by silica gel column chromatography to obtam 0.76

g of the title compound.

"H-NMR(DMSO-dg & ;

1.35(t, J=7.0Hz, 3H), 2.25(s, 3H), 3.7 ~3.9(m, 2H), 4.15 ~4.3 (m, 2H), 4.24(q,

J=7.0Hz, 2H), 4.57(s, 2H), 4.75(s, 2H), 6.96(d, J=5.7Hz), 7.32(s, 5H), 7.52(d, J=8.5Hz, 1H), 7.79(dd,
J=1.3Hz, 8.5 Hz, 1H), 8.05(d, J =1.3Hz, 1H), 8.24(d, J=5.7 Hz, 1H)

Example 50
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Sodium salt of 5-ethoxycarbonyl-2-[{4-(2-benzyloxy)ethoxy-3—methylpyridine-2-yl}methylsulﬁnyl]—1 H-ben-

zimidazole
OCH2CH2OCH, -@
CHa

N
S—8-CH,” ¥
N

Na 0

CHaCH20.C

07 g of 5-ethoxycarbonyl-2-[{4-(2-benzyloxy)ethoxy-3-methylpyridine-Z-yI}methylthio]-1 H-ben-
zimidazole was dissolved in 50 mi of dichloromethane to obtain a solution. 0.3 g of 85% m-chloroperben-
2oic acid was added to this solution at -45°C. After 2 hours, the obtained mixture was heated to -30°C,
followed by the addition of 0.43 g of triethylamine. After 30 minutes, the obtained mixture was heated to
-10°C, followed by the addition of 50 mi of a saturated aqueous solution of sodium hydrogencarbonate. The
obtained mixture was vigorously stirred at a room temperature for 30 minutes and extracted with
dichloromethane. The extract was dried over magnesium sulfate and filtered. The filtrate was concentrated
and the obtained residue was dissoived in 10 m) of dichloromethane, followed by the addition of 0.056 g of
60% sodium hydride. The obtained mixture was stirred af a room temperature for 30 minutes and distilled
to remove the dichloromethane. The obtained residue was crystallized from ether to obtain 0.59 g of the
titte compound.

'H-NMR(DMSO-de) 5 ; 1.34(t, J=7.0Hz, 3H), 2.18(s, 3H), 3.7 ~3.9(m, 2H), 4.1~4.3 (m, 2H), 4.24(q,
J=7.0Hz, 2H), 4.57(s, 3H), 4.65(s, 2H), 6.94(d, J=5.7Hz, 1H), 7.30(s, 5H), 7.50 ~7.86(m, 3H), 8.26(d,
J=57Hz, 1H)

Exampile 51

2-[4-(4-Methoxybutoxy)pyridine-2-ylimethylthio-1H-benzimidazole

; 9CH2CH2EH2CH20CH3

@:2>—s—cnz’@

H

A mixture comprising 2.55 g (0.17 mol) of 2-mercaptobenzimidazole, 5.08 g (0.022 mol) of 2-
chioromethyl-4-(4-methoxybutoxy)pyridine, 0.84 g (0.020. mol) of 95% sodium hydroxide and 60 ml of
ethanol was stirred at 40°C for 1.5 hours. After the completion of the reaction, the reaction mixture was
distilled to remove the solvent. The obtained residue was purified by silica gel column chromatography
(ethyl acetate/n-hexane) to obtain 4.13 g of the title compound.

'H-NMR(DMSO-ds) 5 ; 1.43~1.84(m, 4H), 3.21 (s, 3H), 3.31(t, J =6.2Hz, 2H), 3.99(t, J=6.2Hz, 2H), 4.59-
(s, 2H), 6.75 ~6.89(m, 1H), 7.04 ~7.21(m, 2H), 7.25~7.56(m, 2H), 8.31(d, J =6.2Hz, 1H)

Exampie 52
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Sodium salt of 2-[4-(4-methoxybutoxy)pyridine-2-yll-methylsulfinyl-1H-benzimidazoie

OCH2CH2CH2CH20CH,
N
E::ﬂ:: S—8-CH:" N
N
Na 0~

2.06 g (0.006 mol) of 2-[4-(4-methoxybutoxy)pyridine-2-yilmethylthio-1H-benzimidazole was dissolved in
80 ml of dichloromethane to obtain a soiution. 1.30 g (0.006 mol) of 80% m-chloroperbenzoic acid and 5 mi
of methanol were added to the solution at -40°C in a nitrogen atmosphere. The obtained mixture was stirred
for 1.5 hours. After the completion of the reaction, 1.0 g of tristhylamine was added o the reaction mixture.
The obtained mixture was heated to -10°C, foliowed by the addition of 50 ml of a 2N aqueous solution of
sodium carbonate. The obtained mixture was stirred at a room temperature for 30 minutes and extracted
with 150 mi of dichloromethane twice. The exiract was dried over magnesium sulfate and filtered. The
filtrate was distilled to remove the solvent and the obtained residue was dried in a vacuum to obtain an oil.
This oil was dissolved in 54 ml of 0.1N aqueous sodium hydroxide, followed by the addition of sthanol. The
obtained mixture was distilled to remove the solvent. The obtained residue was washed with ether thrice
and dried in a vacuum to obtain 2.02 g of the title compound as a white powder.

TH-NMR(DMSO-ds 5 ; 1.40~1.74(m, 4H), 3.17 ~3.40(m, 2H), 3.23(s, 3H), 3.66~3.88(m, 2H, 4.48(ABq,
J=12.5Hz, A » =12.7Hz, 2H), 6.60~7.00(m, 3H), 7.35~7.58(m, 2H), 8.32(d, J =6.2Hz, 1H).

Example 53

2-[4-(3-Methoxypropoxy)pyridine-2-ylimethylthio-1 H-benzimidazoie

O0CH2CH2CH20CHs

N .
E:::H::&?*—S—CH: N
H

A mixture comprising 1.50 g (0.01 mol) of 2-mercapto-1H-benzimidazole, 3.20 g (0.015 mol) of 2-
chloromethyl-4-(3-methoxypropoxy)pyridine, 0.51 g (0.012 mol) of 95% sodium hydroxide and 80 ml of
ethanol was stirred at 40°C for 0.5 hour and filtered. The filtrate was concentrated under a reduced
pressure and purified by silica gel column chromatography (ethyl acetate/n-hexane) to obtam 3.27 g of the
title compound as a colorless crystal.

'H-NMR(DMSO-dg) 6 ; 1.62~2.06(m, 2H), 3.16 (s, 3H), 3.34(t, J=6.2Hz, 2H), 3.97(t, J=6.2 Hz, 2H),
4.51(s, 2H), 6.62~6.84(m, 1H), 6.88~7.16(m, 2H), 7.20~7.48(m, 2H), 8.20(d, J=6.2Hz, 1H)

Example 54
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Sodium salt of 2-{4-(3-methoxypropoxy)pyridine-2-yl}-methyisulfinyl-1H-benzimidazole

0CH2CH2CH20CHs

N -
S-CH N
NG
Na 0

1.65 g (0.005 mol) of 2-[4-(3-methoxypropoxy)pyridine-2-yljmethyithio-1 H-benzimidazole was dissolved
in 50 mi of dichioromethane to obtain a solution. 1.08 g (0.005 mol) of 80% m-chloroperbenzoic acid was
added to the solution at -40°C in a nitrogen atmosphere. The obtained mixture was stirred for 15 minutes.
After the completion of the reaction, 0.8 g of triethylamine was added to the reaction mixture. The obtained
mixture was heated to -10°C, followed by the addition of 30 ml of a 2N aqueous solution of sodium
carbonate. The obtained mixture was stirred at a room temperature for 30 minutes and extracted with 100
mi of dichloromethane thrice. The extract was dried over magnesium sulfate and filtered. The filtrate was
concentrated under a reduced pressure and dried in a vacuum. The obtained residue was dissolved in 50
mi of 0.1N aqueous sodium hydroxide, followed by the addition of ethanol. The obtained mixture was
distilled to remove the solvent and the residue was washed with ether and dried in & vacuum to obtain 1.70
g of the title compound as a white crystal.

'H-NMR(CMSO-de) 5 ; 1.70~1.98(m, 2H), 3.22 (s, 3H), 3.37(t, J=6.2Hz, 2H), 3.44~.3.89 (m, 2H), 4.47-
(ABq, J=12.3Hz, A » = 10.6Hz, 2H), 6.70 ~6.94(m, 4H), 7.42~7.53(m, 2H), 8.32(d, J=5.8Hz, 1H)

Example 55

2-[4-{3-(2-Methoxyethoxy)propoxy}-3-methylpyridine-2-ylimethylthio-1H-benzimidazole

DCH2CH2CH20CH:CH2OCH,
CHs

N
E::ﬂ::§>»-s-CHz )

H

2.24 g of triethylamine and 1.27 g of methanesulfony! chloride were added to a solution of 1.4 g of
crude 2-hydroxymethyl-4-{3-(2-methoxy)}-3-methylpyridine in dichloromethane at -30°C. The obtained
mixture was gradually returned to a room temperature, followed by the addition of a saturated aqueous
solution of sodium hydrogencarbonate. The obtained mixture was stirred for 30 minutes and extracted with
chloroform. The extract was dried over magnesium sulfate and distilled under a reduced pressure to
remove the chloroform. 1.9 g of crude [4-{3-(2-methoxyethoxy)propoxy }-3-methylpyridine-2-ylJmethyl
methanesulfonate was obtained as a red oil. 0.83 g of 2-mercapto-1H-benzimidazole was added to this oil.
The obtained mixture was stirred together with 20 mi of ethanol at a room temperature for 30 minutes,
followed by the addition of a saturated aqueous solution of sodium hydrogencarbonate. The obtained
mixture was stirred at a room temperature for 30 minutes and exiracted with chloroform. The exiract was
dried over magnesium suifate and distilled under a reduced pressure to obtain a residue. This residue was
chromatographed over a silica gel column and eluted with ethyl acetate/n-hexane to obtain 1.55 g of an oil.

'H-NMR(CDCl) & ; 2.12(q, J =6.15Hz, 2H), 2.25 (s, 2H), 3.36(s, 3H), 3.56(m, 2H), 3.66(t, J =6.15Hz, 2H),
4.14(t, J=6.15Hz, 2H), 4.37 (s, 2H), 6.77(d, J=5.72Hz, 1H), 7.1~7.25 (m, 2H), 7.528(m, 2H), 8.33(d.
J=5.72Hz, 1H)
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Example 56

Sodium salt of 2-[4-{3-(2-methoxysthoxy)propoxy }-3-methylipyridine-2-ylimethylsulfinyl-1H-benzimidazole

0CH2CH2CH+0CH2CH20CHS

CHs
QeI
VoL
Na- 0 ‘

681 mg of 85% m-chloroperbenzoic acid was added in portions to a solution of 1.3 g of 2-[4-{3-(2-
methoxyethoxy)propoxy }-3-methylpyridine-2-ylimethyi thio-1H-benzimidazole in 70 ml of dichioromsthane
under stirring and dehumidifying. The obtained mixture was stirred for 30 minutes, followed by the addition
of 483 mg of triethylamine. The obtained mixture was heated to -20°C, followed by the addition of a 2N
aqueous solution of sodium carbonate. The obtained mixture was stirred at a room temperature for 30
minutes and extracted with dichloromethane twice. The exiract was washed with a saturated aqueous
solution of sodium hydrogencarbonate, dried over magnesium sulfate and distilled under a reduced
pressure to obtain a crude oil. 30 ml of 0.1N aqueous sodium hydroxide and ethanol were added fo this oil.
The obtained mixture was distilled under a reduced pressure at 40°C to remove the medium. Ethanol was
again added to the obtained residue and the obtained mixture was distilled under a reduced pressure to
remove the medium. The obtained residue was crystailized from anhydrous ether to obtain 1.24 g of a
crystal.

TH-NMR(DMSO-dg) 5 ; 1.98(q, J=86.15Hz, 2H), 2.15(s, 3H), 3.22(s, 3H), 3.47(m, 4H), 3.56(t, J=6.15Hz,
2H), 4.09(t, J=6.15Hz, 2H), 4.542(ABq, J=13.18Hz, A » =14.74Hz, 1H), 6.8~7.0(m, 3H) 7.39 ~7.57(m, 2H),
8.27(d, J=5.71Hz, 1H) :

Example 57

2-[{4-(4-Methoxybutoxy)-3-methylpyridine-2-yl3methyithio]-1H-benzimidazole

OCH.CH2CH2CH20CHS
CHs

X
E::B::§$>-S-CH2 )

H

611 mg of triethylamine and 686 mg of methanesulfonyl chioride were added to a solution of 0.84 g of
crude 2-hydroxy-4-(4-methoxybutoxy)-3-methylpyridine in 30 mi of dichloromethane at -20°C under stirring
and dehumidifying to obtain a mixture. This mixture was gradually brought to a room temperature, followed
by the addition of a saturated aqueous solution of sodium hydrogencarbonate. The obtained mixture was
stirred for 30 minutes and extracted with chloroform. The extract was dried over magnesium sulfate and
distilled under a reduced pressure to remove the chioroform. Thus, a red oil was obtained. 560 mg of 2-
mercapto-1H-benzimidazole and 30 mli of ethanol were added to this oil. The obtained mixture was stirred at
a room temperature for 30 minutes, made basic with a 2N aqueous solution of sodium carbonate and
extracted with chloroform. The extract was dried over magnesium sulfate and distilled under a reduced
pressure to remove the chloroform. The obtained residue was chromatographed over a silica gel column
and eluted with ethyl acetate/n-hexane to obtain 0.42 g of an oil.

'H-NMR(CDCls) 8 ; 1.4 ~2.16(m, 4H), 2.26(s, 3H), 3.35(s, 3H), 3.45(t, J=5.72Hz, 2H), 4.06(t, J=5.72Hz,

"2H), 4.37(s, 2H), 6.74 (d, J=5.71Hz, 1H), 7.1~7.25(m, 2H), 7.48 ~7.56(m, 2H), 8.33(d, J=5.72Hz, 1H)
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Preparative Example 15

[4-{3-(2-Methoxyethoxy)propoxy }-3-methyipyridine-2-ylimethyl methanesulfonate

OCH2CH2CH2OCHCH20CH,

CHa
ﬂ
CH:"‘ISI—DCHz N
0

2.24 g of triethylamine and 1.27 g of methanesulfonyl chloride were added to a solution of 1.4 g of
crude 2-hydroxy-4-{3~(2-methoxyethoxy)}-3-methylpyridine in dichioromethane at -30°C to obtain a mixture.
This mixture was brought to a room temperature, followed by the addition of a saturated aqueous solution of
sodium hydrogencarbanate. The obtained mixture was stirred for 30 minutes and extracted with chioroform.
The extract was dried over magnésium sulfate and distilled under a reduced pressure to remove the

chloroform. 1.9 g of a crude red oil was obtained.

Example 58

2-[4-{3-(2-Methoxyethoxy)propoxy ¥-3-methylpyridine-2-ylimethyithio-1H-benzimidazole

OCH2CH2CH20CH.CH.0CH,

-

N
Ei:ﬂ::&$>-s—CHz N

H

A mixture comprising 1.9 g of crude [4-{3-(2-methoxyethoxy)propoxy }-3-methyipyridine-2-ylimethy!
methanesulfonate, 0.83 g of 2-mercapto-1H-benzimidazole and 20 ml of ethanol was stirred at a room
temperature for one hour, made basic with a saturated aqueous solution of sodium hydrogencarbonate and
extracted with chloroform. The extract was dried over magnesium sulfate and distilled under a reduced
pressure. The obtained residue was chromatographed over a silica gel column and eluted with ethyl
acetate/n-hexane to obtain 1.5 g of an oily product.

'H-NMR(CDCl3) & ; 2.12(q, J=6.2Hz, 2H), 2.25 (s, 3H), 3.36(s, 3H), 3.57(m, 2H) 3.66(t, J =6.2Hz, 2H),
4.14(t, J=6.2Hz, 2H), 4.37 (s, 2H), 6.77(d, J=3.1Hz, 1H), 7.15(m, 2H), 7.53(m, 2H), 8.39(d, J=3.1Hz, 1H)

Preparative Example 16

63



70

15

20

25

30

35

40

45

50

55

0 268 956

2-Chloromethyi-4-(4-methoxybutoxy)pyridine

OCH.CH2CH2CH20CHs

Je)

CICH. X

5.6 g of crude 2-hydroxymethyl-4-(4-methoxybutoxy)pyridine was dissolved in 80 ml of chloroform to
obtain a solution. A solution of 3.8 g of thionyl chloride in 10 ml of chloroform was dropwise added to this
solution at 0°C. The obtained mixture was stirred at 0°C for one hour. After the completion of the reaction,
the reaction mixiure was neutralized with a saturated aqueous solution of sodium hydrogencarbonate and
extracted with 200 mi of chioroform twice. The extract was dried over magnesium suifate and filtered. The
filtrate was distilled to remove the solvent. The obtained residue was dried in a vacuum o obtain 5.09 g of
the title compound as a crude oil.

TH-NMR(CDClz) 3 ; 1.55~2.05(m, 4H), 335(s 3H), 3.38 ~3.53(m, 2H), 3.91~4.17(m, 2H), 4.61(s, 2H),
6.55 ~7.01(m, 2H) 836(d J=6.2Hz, 1H)

Preparative Example 17

2-Hydroxymethyl-4-(4-methoxybutoxy)pyridine

0CH2CH-CH2CH20CH,

HOCH:" N

5.06 g (0.024 mol) of 4~(4-methoxybutoxy)-2-methylpyridine 1-oxide was dissolved in 80 mi of acetic
anhydride to obtain a solution. This solution was stirred at 100°C for one hour, cooled and distilled to
remove the solveni. 150 m! of 1N hydrochloric acid was added to the residue. The obtained mixture was
stirred at 100°C for one hour, cooled, neutralized with .sodium hydrogencarbonate and extracted with 200
ml of chloroform iwice. The exiract was dried over magnesium sulfate and filtered. The filtrate was distilled
to remove the solvent and the residue was dried in a vacuum to obtain 5.66 g of the title compound as a
crude oil.

'H-NMR(CDCls) 5 ; 1.58~2.08(m, 4H), 3.32~ 3.54(m, 2H), 3.34(s, 3H), 3.82~4.16(m, 2H), 4.69(s, 2H),
5.02(s, 1H)), 6.54~6.88 (m, 2H), 8.30(d, J=6.2Hz, 1H)

Preparative Example 18
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4-(4-Methoxybutoxy-2-methylpyridine 1-oxide

0CH2CH2CH2CH20CH:

CHs

O =

6.77 g (0.065 mol) of 4-methoxybutanol was dissolved in 60 mi of dimethyl suifoxide to obtain a
solution. 2.6 g (0.065 mol) of 60% sodium hydride was added to this solution at a room temperature in a
nitrogen atmosphere. The obtained mixture was heated to 60°C, stirred for one hour and cooled to a room
temperature. A solution of 4.66 g (0.032 mol) of 4-chloro-2-methylpyridine 1-oxide in 20 mi of dimethyl
sulfoxide was dropwise added to the resulting mixture. The obtained mixture was stirred at 40°C for one
hour. After the completion of the reaction, 5 ml of water was added to the mixture and the obtained mixture
was evaporated to dryness to remove the solvent. 150 mi of water was added to the residue. The obtained
mixture was extracted with 200 ml of chioroform four times. The extract was dried over magnesium sulfate
and filtered. The filtrate was distilled to remove the solvent. The residue was purified by silica gel column
chromatography (ethyl acetate/methanol) to obtain 5.06 g of the title compound as an oil.

'H-NMR(CDCl:) & ; 1.54~2.07(m, 4H), 2.52(s, 3H), 3.36(s, 3H), 3.44(t, J=6.2Hz, 2H), 4.01(t, J=6.2Hz,
2H), 6.60~6.84(m, 2H), 8.14(d, J=5.3Hz, 1H)

Preparative Example 19

4-Methoxybutanol

CH30OCH2CH2CH2CH-0OH

27.04 g (0.3 mol) of 1,4-butanediol was dissolved in 150 ml of tetrahydrofuran to obtain a solution. 7.2 g
(0.18 mol) of 60% sodium hydride was added to this soiution at 0°C in a nitrogen atmosphere. The
obtained mixture was heated under refiux for one hour and cooled to 0°C. 21.73 g (0.15 mol) of 98%
methyl iodide was dropwise added to the resulting mixture. The obtained mixture was stirred at a
temperature of 30°C or below for 1.5 hours. After the completion of the reaction, the reaction mixture was
filtered. The filtrate was distilled to remove the solvent. 200 mi of water was added to the residue and the
obtained mixture was washed with 200 mi of n-hexane and extracted with 200 ml of chioroform four times.
The extract was dried over magnesium sulfate and filtered. The filtrate was distilled to remove the solvent.
14.5 g of the title compound was obtained.

'H-NMR(CDCl3) 5 ; 1.54~1.80(m, 4H), 1.71(s, 1H), 3.32(s, 3H), 3.34 ~.3.73(m, 4H)

Preparative Example 20

2-Chloromethyi-4-(3-methoxypropoxy)pyridine

O0CH2CH2CH20CH

CiCHz N

A solution of 2.60 g (0.022 mol) of thionyl chioride in 10 mi of chloroform was dropwise added to a
solution of 3.64 g (0.018 mol) of 2-hydroxymethyl-4-methoxypropoxypyridine in 60 ml of chloroform under
cooling with ice. The obtained mixture was stirred for one hour. neutralized with a saturated agueous
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solution of sodium hydrogencarbonate and extracted with chloroform. The chloroform layer was dried over
magnesium sulfate and filtered. The filtraie was concentrated under a reduced pressure {o obtain 3.23 g of
the title compound as a crude product.

TH-NMR(CDCls) 5 ; 1.80~.2.20(m, 2H), 3.31(s, 3H), 3.49(({t, J=6.2Hz, 2H), 4.07(t, J=6.2 Hz, 2H), 4.55(s,
2H), 6.52~6.96(m, 2H), 8.26(d, J=5.3Hz, 1H)

Preparative Example 21

2-Hydroxymethyl-4-(3-methoxypropoxy)pyridine

0CH>CH2CH,0CH:

HOCHz2 ™ N

4.05 g (0.02 mol) of 4-methoxypropoxy-2-methylpyridine 1-oxide was dissolved in 50 mi of acetic
anhydride to obtain a solution. This solution was stirred at 90°C for 0.5 hour and cooled, followed by the
addition of ethanol. The obtained mixtiure was concenirated under a reduced pressure, followed by the
addition of 150 mi of 1N hydrochloric acid. The obtained mixture was stirred at 100°C for one hour, cooled,
neutralized with sodium hydrogencarbonate and extracted with chioroform. The exiract was dried over
magnesium sulfate and filtered. The filtrate was distilled 1o remove the solvent. Thus, 3.64 g of the title
compound was obtained as a crude product. ) '

H-NMR(CDCl3) & ; 1.83~2.20(m, 2H), 3.30(s, 3H), 3.49((t, J=5.3Hz, 2H), 4.05(t, J=5.3 Hz, 2H), 4.64(s,
2H), 4.70(s, 1H), 6.48~.6.86(m, 2H), 8.21(d, J=6.2Hz, 1H)

Preparative Example 22

4-(3-Methoxypropoxy)-2-methylpyridine 1-oxide

0CH2CH2CH20CH,

CHs

D 22

5.85 g (0.065 mol) of methoxypropanol was dissolved in 60 ml of dimethyl sulfoxide to obtain a solution.
26 g (0.065 motl) of sodium hydride was added to this solution at a room temperature in a nitrogen
atmosphere. The obtained mixture was stirred at 60°C for 0.5 hour. A solution of 4.66 g (0.0325 mol) of 4-
chloro-2-methylpyridine 1-oxide in 20 ml of dimethyl suifoxide was dropwise added to the mixture under
cooling with ice. The mixture was stirred at 40°C for one hour. After the completion of the reaction, the
reaction mixture was concentrated under a reduced pressure to obtain a solid. 200 ml of water was added
to this solid. The obtained mixiure was exiracted with chloroform and the obtained exiract was dried over
magnesium sulfate and filtered. The filtrate was concentrated under a reduced pressure and purified by
silica gel column chromatography (ethy! acetate/methanol) to obtain 4.09 g of the title compound.

TH-NMR(CDCl3) & ; 1.80~2.24(m, 2H), 2.48(s, 3H), 3.31(s, 3H), 3.48(t, J=6.3Hz, 2H), 4.02(t, J=6.3Hz,
2H), 6.50~6.78(m,2H), 8.04(d, J=7.2Hz, 1H)

Preparative Example 23
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4-Chloro-2-methylpyridine 1-oxide

C1

CHa

O =

15.4 g (0.1 mol) of 2-methyl-4-nitropyridine l-oxide was added to 78.5 g (1 mol) of acetyl chloride at
-10°C. The obtained mixture was stirred under cooling with ice for 0.5 hour. After the completion of the
reaction, 300 mi of ice-water was added to the reaction mixture. The obtained mixture was neutralized with
sodium carbonate and extracted with chloroform. The extract was dried over magnesium sulfate and filtered.
The filirate was concentrated under a reduced pressure and purified by silica gel column chromatography
(ethyl acetate/n-hexane/methanol) to obtain 4.7 g of the title compound.

'H-NMR(CDCl3) & ; 2.48(s, 3H), 6.94~7.30(m, 2H), 8.09(d, J =7.2Hz, 1H)

Example 59

Sodium salt of 2-[{4-(4-methoxybutoxy)-3-methyipyridine-2-yl¥methylsuliinyl]-1 H-benzimidazole

OCH2CH2CHaCH20CHs
CHs ~

NO -
: — S-CH N
P
Na 0

0.4 g of 2-[{4-(4-methoxybutoxy)-3-methylpyridine-2-yl}methyithiol-1H-benzimidazole was dissolved in
40 mi of dichloromethane under dehumidifying to obtain a soiution. 227 mg of m-chloroperbenzoic acid was
added in portions to this solution at -40°C. The obtained mixture was stirred for 30 minutes, followed by the
addition of 160 mg of triethylamine. The obtained mixture was heated to -20°C, foliowed by the addition of
30 ml of a 2N aqueous solution of sodium carbonate. The obtained mixture was stirred for 40 minutes and
extracted with dichioromethane. The extract was washed with a saturated aqueous soiution of sodium
hydrogencarbonate, dried over magnesium sulfate and distilled under a reduced pressure {o remove the
dichloromethane. Thus, 0.43 g of an oily product was obtained. This product was dissolved in a mixture
comprising 11.2 ml of 0.1N aqueous sodium hydroxide and 30 ml of ethanol and the obtained solution was
distilled under a reduced pressure to remove the solvent. Ethanol was added to the obtained residue and
the obtained mixture was distilled under a reduced pressure to remove the solvent. The residue was
crystallized from ethanol/ether to obtain 0.37 g of the title compound as a crystal.

'H-NMR(DMSO-de) & ; 1.84(m, 4H), 2.16(s, 3H), 3.24(s, 3H), 3.38(t, J =6.2Hz, 2H), 4.06(t, J=6.2Hz, 2H),
4.55(ABq, J=13.2Hz, A » =18.1 Hz, 2H), 6.8 ~6.98(m, 3H), 7.4 ~7.6(m, 2H), 8.27(d, J =5.3Hz, 1H)

Preparative Example 24
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4-(3-Methoxypropoxy)-2,3,5-trimethylpyridine 1-oxide

: UCH:CH:CH:UCHG
CHa CHs

CHa

D LT

4.5 g (0.05 mol) of methoxypropanol was dissoived in 45 ml of dimethyl sulfoxide to obtain a soiution.
2.0 g of 60% sodium hydride was added to this solution at a room temperature in a nitrogen atmosphere.
The obtained mixture was heated to 80°C and stirred for one hour. After the completion of the reaction, a
solution of 4.3 g (0.025 mol) of 4-chloro-2,3,5-trimethyipyridine 1-oxide in 15 ml of dimethyl sulfoxide was
dropwise added to the reaction mixture at a room temperature. The obtained mixture was stirred at 60°C for
5 hours, cooled and distilled to dryness to remove the solvent. 200 ml of water was added to the obtained
residue. The obtained mixture was extracted with 150 ml of chloroform five times. The exiract was dried
over magnesium sulfate and filtered. The filirate was distilled to remove the solvent. The residue was
purified by silica gel column chromatography (ethyl acetate/n-hexane) to obtain 4.27 g of the title compound
as an oil. :

Preparative Example 25

2-Hydroxymethyi-4-(3-methoxypropoxy)-3,4-dimethylpyridine

OCH.CH2CH20CHs
CHa CHa

HO
el N

4.25 g (0.019 mol) of 4-(3-methoxypropoxy)-2,3,5-trimethylpyridine 1-oxide was dissoived in 40 mi of
acetic anhydride to obtain a solution. This solution was stirred at 100°C for 30 minutes, cooled and distilled
to remove the solvent. Thus, an oil was obtained. 50 mi of 1N hydrochloric acid was added to the oil. The
obtained mixture was stirred at 100°C for one hour, cooled, neutralized with sodium hydrogencarbonate and
extracted with 150 ml of chioroform thrice. The exiract was dried over magnesium sulfate and filtered. The
filtrate was distilled to remove the solvent. The obtained residue was dried in a vacuum to obtain 4.70 g of
the title compound as a crude oil.

TH-NMR(CDCIs) & ; 1.80~2.28(m, 2H), 2.08(s, 3H), 2.23(s, 3H), 3.34(s, 3H), 3.58(t, J=6.2Hz, 2H), 3.87(t,
J=86.2Hz, 2H), 4.57(s, 2H), 8.10(s, 1H)

~ Preparative Example 26
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2-Chloromethyl-4-(3-methoxypropoxy)-3,5-dimethylpyridine

0CH2CH2CH20CHs
CHa CHa

il
R

4.70 g of crude 2-hydroxymethyl-4-(3-methoxypropoxy-3,5-dimethylpyridine was dissolved in 50 ml of
chloroform to obtain a solution. A solution of 2.7 g of thionyl chioride in 10 ml of chloroform was dropwise
added to the above solution at 0°C and the obtained mixture was stirred at 0°C for one hour. After the
completion of the reaction, the reaction mixture was neutralized with a saturated aqueous solution of sodium
hydrogencarbonate and extracted with 150 ml of chloroform twice. The extract was dried over magnesium
sulfate and filtered. The filtrate was distilled to remove the solvent. The obtained residue was dried in a
vacuum to obtain 4.52 g of the title compound as a crude oil.

'H-NMR(CDCly) 5 ; 1.70~2.20(m, 2H), 2.26(s, 3H), 2.34(s, 3H), 3.38(s, 3H), 3.61(t, J=6.2Hz, 2H), 3.91(t,
J=8.2Hz, 2H), 4.67(s, 2H), 8.18(s, 1H)

Example 60

2-[4-(3-Methoxypropoxy)-3.4-dimethylpyridine-2-yl}-methylthio-1H-benzimidazole

0CH2CH2CH-0CH,
CHas CHa

N
E::ﬂ::§§»-s-cuz’A\N
H

A mixture comprising 2.25 g (0.015 mol) of 2-mercaptobenzimidazole, 4.52 g (0.0185 mol) of 2-
chloromethyl-4-(3-methoxypropoxy)-3,5-dimethylpyridine, 0.63 g (0.015 mol) of 95% sodium hydroxide and
50 ml of ethanol was stirred at 40°C for 6 hours. After the completion of the reaction, the reaction mixture
was distilled to remove the solvent. The residue was purified by silica gel column chromatography (ethy!
actate/n-hexane) to obtain 4.62 g of the title compound as a pale yellow oil.

Exampie 61

Sodium salt of 2-[4-(3-methoxypropoxy)—3,4-dimethylpyridine—2-yl]methylsuIﬁnyl-1 H-benzimidazole

. OCH2CH2CH20CHs
CH CHs

N
S-CH N
I >t

Na O

1.5 g of 2-[4-(3-methoxypropoxy-3,4-dimethylpyridine-2-y|Jmethylthio-1H-benzimidazole was dissolved
in 80 ml of dichloromethane under dehumidifying to obtain a solution. 870 mg of m-chloroperbenzoic acid
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was added to the solution in portions at -40°C. The obtained mixture was stirred for 30 minutes, foliowed by
the addition of 599 mg of triethylamine. The obtained mixture was heated to -20°C, followed by the addition
of 80 ml of a 2N agueous solution of sodium carbonate. The obtained mixture was stirred for one hour and
extracted with dichloromethane. The exiract was washed with a saturated aqueous solution of sodium
hydrogencarbonate, dried over magnesium sulfate and distilled under a reduced pressure to obtain 1.4 g of
a crystal. 800 mg of the crystal was dissolved in a mixture comprising 21.4 ml of 0.1N aqueous sodium
hydroxide and ethanol. The obtained solution was distilled under a reduced pressure to remove the solvent.
The obtained residue was dissoived in ethanol and the solution was distilled under a reduced pressure to
remove the solvent. The obtained residue was crystallized from ethanol/ether to obtain 800 mg of a crystal.

'H-NMR(DMSO-ds) 5 ; 1.94(qui, J=6.2Hz, 2H), 2.17(s, 3H), 2.19(s, 3H), 3.25(s, 3H), 3.51 (t, J=6.6Hz,
2H), 3.80(t. J=6.6Hz, 2H), 4.51 (ABq, J=13.2Hz, A v=17.0Hz), 6.8 ~6.9 (m, 2H), 7.4, ~7.7(m, 2H), 8.21(s,
1H)

Example 62

_ 2-[4-[3-{(2-Methoxyethoxy)methoxy }propoxy]-3-methylpyridine-2-ylimethylthio-1 H-benzimidazole

OCH:CH2CH20CH.0CH.CH.0CHS
CHs

N .
E::B::ﬁ>*-S-CHz ¥

H

1.8 g of 2-hydroxymethyl-4-[3-{(2-methoxyethoxy)methoxy}propoxy]-3-methylpridine was dissolved in
40 ml of dichloromethane under dehumidifying to obtain a solution, followed by the addition of 2.47 g of
tristhylamine. 1.4 g of methanesulfonyl chioride was added to the obtained mixture in portions under cooling
with ice. The obtained mixture was stirred for 30 minutes, made basic with a saturated aqueous solution of
carbonic acid and extracted with chioroform. The extract was dried over magnesium sulfate and distilled
under a reduced pressure. The residue was dissolved in 30 ml of ethanol, followed by the addition of 917
mg of 2-mercapto-1H-benzimidazole and 367 mg of sodium hydroxide. The obtained mixture was stirred at
a rocom temperature for 30 minutes and distilled under a reduced pressure to remove the ethanol. The
obtained residue was chromatographed over a silica gel column and eluted with ethyl acetate/n-hexane to
obtain 2.1 g of the title thio ether compound. ]

'H-NMR(CDCly) 5 ; 2.11(qui, J=6.2Hz, 2H), 2.25(s, 3H), 3.35(s, 3H), 3.58(m, 4H), 3.75(t, J=6.2Hz, 2H),
4.13(t, J=86.2Hz, 2H), 4.38(s, 2H), 4.71(s, 2H), 6.75(d, J =5.7Hz, 1H), 7.1~7.3(m, 2H), 7.4~7.6(m, 2H), 8.32-
(d, d=5.7Hz, 1H)

Example 63
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Sodium salt of 2-[4-[3-{(2-methoxyethoxy)methoxy}propoxy]-S-methylpyridine—2-yl]methylsulﬁnyl-1 H-ben-
zimidazole

0CH2CH2CH20CH20CH2CH20CH,
CHa

N
@:?—i-wz !

Na 0

11 g of 2-[4-[3-{(2-methoxyethoxy)methoxy}propoxy]-3-methylpyridine-2-ylImethyithio-1 H-ben-
zimidazole was dissolved in 80 ml of dichloromethane under dehumidifying to obtain a soltuion. 544 mg of
m-chloroperbenzoic acid was added to this solution in portions at -40°C. The obtained mixture was stirred
for 30 minutes, followed by the addition of 379 mg of triethylamine. The obtained mixture was heated to
-20°C, followed by the addition of 40 ml of a 2N aqueous solution of sodium carbonate. The obtained
mixture was stirred fro 30 minutes and extracted with chloroform. The extract was washed with a saturated
aqueous solution of sodium hydrogencarbonate, dried over magnesium sulfate and distilled under a
reduced pressure to remove the solvent. The obtained residue was dissolved in a mixture comprising 24 ml
of 0.1N aqueous sodium hydroxide and 40 ml of ethanol. The obtained solution was distilled under a
reduced pressure to remove the solvent, followed by the addition of 40 ml of ethanol. The obtained mixture
was again distilled under a reduced pressure to remove the ethanol. The residue was crystallized from
ethanol/ether to obtain 0.98 g of the titie compound.

'H-NMR(DMSO-de) § ; 2.02(qui, J=6.2Hz, 2H), 2.17(s, 3H), 3.23(s, 3H), 3.49(m, 4H), 3.65 {t, J=8.2Hz,
2H), 4.12(t, J=6.2Hz, 2H), 4.56 (ABq, J=21.1Hz, A »=16.8Hz, 2H), 4.62(s, 2H), 6.84 ~6.99(m, 3H), 7.4
~7.5(m, 2H), 8.28(d, J=5.7Hz, 1H)

Preparative Example 27

4-(2-Fluoromethoxy)ethoxy-2,3-dimethyipyridine N-oxide

OCH2CH20CH:F
CHa

CHe ™

o =

0.49 g of sodium hydride was gradually added to a solution of 1.0 g of 4-(2-hydroxyethoxy)-2,3-
dimethylpyridine N-oxide in 40 mi of dimethylformamide in a nitrogen atmosphere at a room temperature.
After the stopping of foaming, 1 ml of bromofluoromethane was added to the obtained mixture at -50°C.
The resuiting mixture was gradually heated and stirred at 15 to 20°C for 3 hours. Ethanol was added to the
resulting mixture to consume excess sodium hydride. 5 ml of 1N aqueous hydrochloric acid was added to
the mixiure and gaseous nitrogen was passed through the obtained mixture to expel excess
bromofiuoromethane. Water was added to the resulting mixture. The obtained mixture was extracted with
chloroform and the extract was dried over magnesium sulfate and distilled under a reduced pressure to
remove the solvent. The residue was chromatographed over a silica gel column and eluted with chloroform
containing 1 to 5% of methanol to obtain 0.6 g of the title compound.

'H-NMR(CDCls) 5 ; 2.24(s, 3H), 2.56(s, 3H), 4.24(m, 5H), 5.3(d, J =55.8Hz, 2H), 6.54 (d, J=6.2Hz, 1H),
8.12(d, J=6.2Hz, 1H)
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Preparative Example 28

4-(2-Fluoromethoxy)ethoxy-2-hydroxymethyl-3-methyipyridine

OCH2CH-OCH2F
CHa

HOCHz N

A mixture comprising crude 4-(2-fluoromethoxy)ethoxy-2,3-dimethylpyridine N-oxide prepared from 6.0
g of crude 4-(2-hydroxyethoxy)-2,3-dimethylpyridine N-oxide and 40 ml of acetic anhydride was stirred
under heating at 90 to 100°C for 40 minutes and distilled under a reduced pressure to remove the acetic
anhydride. The residue was made weakly basic with a 2N aqueous solution of sodium carbonate and
extracted with chioroform. The extract was dried over magnesium suifate and distilled under a reduced
pressure to remove the solvent. The obtained residue was dissolved in 30 mi of ethanol, followed by the
addition of 0.38 g of sodium hydroxide. The ‘obtained mixture was stirred at a room temperature for 30
minutes, made weakly basic with a saturated aqueous solution of ammonium chloride and extracted with
chioroform. The extract was dried over magnesium sulfate and distilled under a reduced pressure to
remove the solvent. The residue was chromatographed over a silica gel column and eluted with ethyl
acetate/n-hexane to obtain 1.2 g of the title compound as a crystal.

*H-NMR(CDCl3) & ; 2.06(s, 3H), 4.17(m, 4H), 4.64(s, 2H), 5.35(d, J=56.3Hz, 2H), 6.71 (d, J=5.7Hz, 1H),
8.30(d, J=5.7Hz, 1H)

Preparative Example 29

{4-(2-Fluoromethoxy)ethoxy-3-methyipyridine-2-ylImethyl methanesulfonate

O0CH2CH20CHF
CHs
ﬂ
CHa‘ﬁ“U‘CHz N
0

160 mg of methanesulfonyl chioride was dropwise added to a solution of 0.2 g of 4-(2-fluoromethoxy)-
ethoxy-2-hydroxymethyl-3-methylpyridine and 143 mg of triethylamine in 10 ml of chioroform under
dehumidifying at -50°C. The obtained mixture was gradually heated to a room temperature, made basic
with a saturated aqueous solution of sodium hydrogencarbonate and extracted with chloroform. The extract
was dried over magnesium sulfate and distilled to remove the solvent. 0.38 g of the title compound was
obtained as a crude oil. : )

'H-NMR(CDCls) 5 ; 2.30(s, 3H), 3.08(s, 3H), 4.2(m, 4H), 5.4(d, J=55.8Hz, 2H), 5.38(s, 2H), 6.84(d,
J=6Hz, 1H), 8.36(d, J=6Hz, 1H)

Example 64
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2-[{4-(2-Fluoromethoxy)ethoxy-3-methyipyridine-2-yl3methylthio}-1 H-benzimidazoie

DCH2CH2OCHoF
CHs

N
E::H::ﬁﬁ*-s—ﬁﬂz N

H

A mixture comprising crude {4-(2-ﬂuoromethoxy)ethoxy-S-methylpyridine-2-yl}methyl methanesulfonate
prepared from 0.6 g of 4~(2-fluoromethoxy)ethoxy-2-hydroxymethyi-3-methylpyridine, 0.42 g of 2-mercapto-
1H-benzimidazole and 30 ml of ethanol was stirred at a room temperature for 30 minutes and distilled under
a reduced pressure to remove the ethanol. The obtained residue was chromatographed over a silica gel
column and eluted with methanol/ethyl acetate to obtain 0.3 g of an oily product.

*H-NMR(CDCls) § ; 2.25(s, 3H), 2.98(s, 3H), 4.13(m, 4H), 4.41(s, 2H), 5.33(d, J=56.3 Hz, 2H), 6.72(d,
J=5.7Hz, 1H), 7.1 ~7.2 (m, 2H), 7.4 ~7.6(m, 2H), 8.32(d, J=5.7 Hz, 1H)

Example 65

Sodium salt of 2-{{4-(2-fluoromethoxy)ethoxy-3-methyipyridine-2-ylimethyisulfinyl}-1H-benzimidazole

0CH2CH-OCH2F
CHa

N

Ei:ﬂ:: N 5-CH. 7k
N
Na 0

184 mg of m-chloroperbenzoic acid was added in portions to a solution of 0.3 g of 2-[{4-(2-
fluoromethoxy)ethoxy-3-methylpyridine-2-yl }methylthio]-1H-benzimidazole in 30 mi of dichloromethane un-
der stirring and dehumidifying at -40°C. The obtained mixture was stirred for 30 minutes, followed by the
addition of 129 mg of triethylamine. The obtained mixture was brought to a room temperature, made weakly
basic with a saturated aqueous solution of sodium hydrogencarbonate and extracted with chioroform. The
extract was dried over magnesium sulfate and distilied under a reduced pressure to remove the solvent.
The obtained residue was dissolved in 30 mi of anhydrous tetrahydrofuran in a nitrogen atmosphere to
obtain a solution. 36.2 mg of 60% sodium hydride was added to this solution at -20°C. After the
disappearance of foams, the obtained mixture was distilled under a reduced pressure to remove the
tetrahydrofuran. The residue was crystallized from anhydrous ether to obtain 260 mg of the title compound
as a crystal.

'H-NMR(DMSO-de) 5 ; 2.18(s, 3H), 4.14(m, 4H), 4.56(ABq, J=13.2Hz, A »=21.3Hz, 2H), 5.37 (d,
J=56.7Hz, 2H), 6.8~7.0(m, 3H), 7.4~7.5(m, 2H), 8.29(d, J=5.3Hz, 1H)

Example 66
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2-[[4-{2-(1H-Benzimidazol-2-ylthio)ethoxy}-3-methylpyridine-2-ylimethylthiol-1H-benzimidazole

J
- ucazcm-s—(\:@
Hao N: '
| H
N
@:P—S-CH, N
H |

A mixture comprising 1.34 g (0.004 mol) of 2-[{4-(2-chioroethoxy)-3-methylpyridine-2-yImethyi-thiol-
1H-benzimidazol, 0.53 g (0.0035 mol) of 2-mercapto-1H-benzimidazole, 0.17 g (0.004 mol) of 95% sodium
hydroxide and 30 ml of ethanol was stirred at 80°C for 8 hours. After the completion of the reaction, the
reaction mixture was filtered to remove inorganic matter. The filtrate was distilled to remove the solvent. The
residue was purified by silica gel column chromatography (ethyl acetate/n-hexane) to obtain 1.08 g of the
title compound as a white crystal. ) '

H-NMR(DMSO-de) & ; 2.15(s,3H), 3.73(tJ= 7.1Hz,2H), 4.23(t,J =7.1Hz,2H), 4.68(s, 2H), 6.96 ~7.22-
{m,5H), 7.32~7.54(m, 4H), 8.25(d,J =5.3Hz,1H)

Example 67

Disodium salt of 2-[[4-{2-(1H-benzimidazol-2-ylsulfinyl)-ethoxy}-3-methylpyridine-2-ylimethylsulfinyll-1H-be-

nzimidazole
OCHCH s—(N:Q
CHs LN
0
o |
@:ys-cm i
'

Na 0

0.90 g (0.002 mol) of 2-[[4-{2-(1H-benzimidazol-2-ylthio)ethoxy}-3-methylpyridine-2-yijmethylthio]-1H
benzimidazole was suspended in 40 ml of dichloromethane to obtain a suspension. Methanol was added to
the suspension, until the suspension became transparent. 0.43 g (0.002 mol) of 80% m-chloroperbenzoic
acid was added to the resulting mixture in a nitrogen atmosphere at -60°C. The obtained mixture was
stirred for 0.5 hour. After the completion of the reaction, 0.5 g of triethylamine was added to the reaction
mixture. The obtained mixture was heated to -10°C, followed by the addition of 30 ml of a saturated
aqueous solution of sodium hydrogencarbonate. The obtained mixture was stirred at a room temperature for
0.5 hour and filtered. The filtrate was extracted with 100 mi of dichioromethane thrice. The exiract was dried
over magnesium sulfate and filtered. The filtrate was distilled to remove the solvent. 0.14 g of the obtained
residue was dissolved in 0.1N aqueous sodium hydroxide, followed by the addition of ethanol. The obtained
mixture was distilied to remove the solvent. The obtained residue was washed with ether to obtain 0.15 g of
the title compound as a yellow crystal.

tH-NMR(DMSO-dg) & ; 2.18(s,3H), 3.20~3.75 (m,2H), 4.19~4.74(m 4H), 6.68~7.08(m, 5H), 7.16 ~7.53-
{m,4H), 8.20(d,J =6.2Hz, 1H)

Example 68
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2-[[4-{2-( Benzothianol-2-ylthio)ethyoxy}-3-methyl-pyridine-2-ylimethylthio}-1H-benzimidazole

o P
0CH2CHa-§ :@]
CHs (a8
N
@[ys-cm y
N
!

A mixture comprising 1.34 g (0.004 moi) of 2-[ {{4-(2-chloroethoxy)-3-methyipyridine-2-yI3methyithiol-1H-
benzimidazole, 0.59 g (0.0035 mol) of 2-mercaptobenzothiazole, 0.17 g (0.004 mol) of 95% sodium
hydroxide and 30 ml of ethanol was stirred at 80°C for 16 hours. After the completion of the reaction, the
reaction mixture was filtered to remove inorganic matter. The filirate was distilled to remove the solvent and
the residue was purified by silica gel column chromatography (ethyi acetate/n-hexane) to obtain 1.20 g of
the title compound as a white crystal.

"H-NMR(DMSO-ds) 5 ; 2.08(s,3H), 3.79(t,J= 6.2Hz, 2H), 4.40(t, J=6.2Hz, 2H), 4.80(s, 2H), 6.88~7.21-
(m,3H), 7.22~7.50(m,4H), 7.68~8.02(m,2H), 8.16(d,J =6.2Hz,1H)

Exampie 69

Sodium  salt of 2-[[4-{2-(benzothiazol-2-ylsuIfinyI)-ethoxy}-S-methylpyridine-2—y|]methylsulﬁnyl]-1H-ben-

zimidazole
OCHCH s—(N:G]
CHe L s
. 0
@: >—s R

0.93 g (0.002 mol) of 2-{[4-{2-(benzothiazol- 2-ylthio)ethoxy}-3-methylpyridine-2-ylimethylthio}-1H-ben-
zimidazole was suspended in 40 mi of dichloromethane. Msthanol was added to the obtained suspension
until the suspension became transparent. 0.43 g of 80% m m-chloroperbenzoic acid was added to the
resulting mixture in a nitrogen atmosphere at -80°C. The obtained mixture was stirred for 0.5 hour. After the
completion of the reaction, 0.6 g of triethylamine was added to the reaction mixture and the obtained
mixture was heated to -10°C, followed by the addition of 30 ml of a saturated aqueous solution of sodium
hydrogencarbonate. The obtained mixture was stirred at a room temperature for 0.5 hour and extracted with
100 ml of dichloromethane twice. The extract was dried over magnesium sulfate and filtered. The filtrate
was distilled to remove the solvent. 0.8 g of the obtained residue was dissolved in 0.1N aqueous sodium
hydroxide, followed by the addition of ethanol. The obtained mixture was distilled to remove the solvent.
The obtained residue was washed with ether to obtain 0.69 g of the title compound.

'H-NMR(DMSO-de) 5 ; 2.06(s,3H), 3.66~4.00 (m,2H), 4.19~4.86(m,4H), 6.74~7.04(m, 3H), 7.15 ~7.54
(m,4H), 7.64~7.96 (m, 2H), 8.21(d,J =6.2Hz,1H)

The following compounds of Examples 70 to 91 were prepared in a similar manner to those described
above.

Example 70
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2-[{4-(2-Furanylmethyisulfinyi)ethoxy-3-methylpyridine-2-ylImethyisulfinyl}-1H-benzimidazole

; 2.36(s,3H), 3.0~35 (m,2H), 4.0~4.6(m,4H), 4.73(s2H), 6.44(s2H), 7.02-
X

TH-NMR(DMSO-dg) 5 ;
{d.J =5.4Hz,1H), 7.16~ 7.2(m,2H), 7.28 ~7.76(m,3H), 8.24(d,J =5.4Hz,1H)

Example 71

20
2-[{4~(2-(1,1-Dioxathiomorpholino))ethoxy-3-methylpyridine-2-yiImethylthiol-1H-benzimidazole
2 M\ A0
0CH.CH=-N S
CHs N

N
% N>—8-CH: " N

N, ,

H

35 'H-NMR(DMSO-dg) 5 ; 2.21(s,3H), 2.99(tJ= 5.8Hz,2H), 3.07(s,8H), 4.16(t,J=5.8Hz, 2H), 4.68(s,2H),
6.95(d,J = 6.1Hz,1H), 6.95~7.2(m.2H), 7.3~7.5(m,2H), 8.23 (d,J =6.1Hz,1H)

Example 72
40
2-[{3-Methyl-4-(2-methyliulfonyl)ethoxy }pyridine-2-ylimethylthio-1H-benzimidazole

ﬁlCHzCHzSDzCHs

45 CHa
W L) -
©:q>—s-cuz )

50 lH
"H-NMR(DMSO-dg) 5 ; 2.28(s,3H), 3.08(s,3H), 3.72(t,J=6.2Hz,2H), 3.66(t,J=6.2Hz,2H, 3.94(s,2H), 6.8

~7.6(m,7H), 86 (d.J= 5.7Hz,1H)

Exampie 73

76

(>
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2-[{4-(2-Ethoxycarbonylmethoxy)ethoxy-3-methy|pyridine-Z-yl}methylsuIfinyl]—1 H-benzimidazole

- DCH.CH.0CH.COOCH2CHa4
CHs

N
@i S>—5-CH. 7 N
L
Hooo0
'H-NMR(DMSO-dg) & ; 1.2(tJ=7.2Hz,3H), 2.16(s,3H), 3.76~4. 32(m,BH), 4.73(s, 2H), 6.94(d,
J=5.4Hz,1H), 7.12~7.4(m, 2H), 7.5~7.7(m,2H), 8.22(d,J =5.4Hz, 1H)

Example 74

[{4-(2-EthoxycarbonylsuIﬁnyl)ethoxy-s-methylpyridine 2-yI¥methylsulfinyl}-1H-benzimidazole

0CH2CH2SCH2COOCH2CHo

@:ys CH:" N

'H-NMR(DMSO-de) 5 ; 1.22(tJ =7.2Hz,3H), 2.16 (5,3H), 3.16~3.56(m,2H), 3.64~4.6(m, 6H), 4.76(s,2H),
7.04(d,J =7Hz,1H), 7.16 ~7.24(m,2H), 7.32~7.80(m,2H), 8.24(d, J =7Hz,1H)

Example 75

2-[[3-Methyl-4-{(2-phenylthio)ethoxy}pyridine-2-yl]-methylthio]-1 H-benzimidazole

UCH:CH:S-@
CHs

N
@K S—§-CH, 7 ¥

N

H

'H-NMR(CDCl)) 5 ; 2.08(s,3H), 3.24(tJ=6.1 Hz2H), 4.06(tJ=6.1 Hz,2H), 4.38(s,2H), 86.52-
(d.J=5.8Hz,1H), 7.04~7.64(m,10H), 8.23(d,J =5.8Hz,1H)

Example 76
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2-[[3-Methyl-4-{(2-pyridyithio)ethoxy}pyridine-2-yil-methylithio]-1H-benzimidazole

5 OCH2CH.S
CHa ) N
N | ,
S—8§-CH" i
10 N )
.

1H-NMR(DMSO-de) 5 ; 2.14(s,3H), 3.6(tJ= 6.1Hz,2H), 4.32(t,J =6.1Hz,2H), 4.7(s, 2H), 7.0~7.8(m,10H),
5 82 ~8.6(m,2H)

Example 77

20 2-[[3-Methyl-4-{(2-methylsulfinyl)ethoxy]pyridine-2-yiimethylisulfinyi}-1H-benzimidazole

25

H2S
CHa ¥
- 0
]
E::ﬂ:: S—5-CH.”
v
B0

1H-NMR(DMSO-de) 5 ; 2.16(s,3H), 2.64(s, 3H), 3.16(m,2H), 4.44(m,2H), 4.78(s, 2H), 7.0(d,J =5.8Hz,1H),
7.4 ~7.5(m, 2H), 7.5~7.7(m,2H), 8.2(d,J =5.8Hz, 1H)

30

35

Example 78

2-[4-{(2-Benzylthio)ethoxy}-3-methylpyridine-2-yll-methylthiol-1H-benzimidazole

UCHzCHz@CHz-<Z:>
Cha

N
E::ﬂ:: S §-CHa” N

N

H

40

45

50

1H-NMR(DMSO-dg) & ; 2.24(s,3H), 2.84(tJ= 5.8Hz2H), 4.18(tJ=5.8Hz,2H), 4.68(s, 2H), 6.86-
(d,J =86.5Hz,1H), 7.0~7.54(m, 9H, 8.23(d,J =6.5Hz,1H)

55
Example 79
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2-{{4-(2-Methoxy)propoxy-3-methylpyridine-2-yiImethy! sulfonyi]-1H-benzimidazole

0CH2CH2CH20CHs
0 CHas

N - '
E::ﬂ:: S—S-cH, 7 ¥
ool
Hoo
'H-NMR(DMSO-dg) 5 ; 2.0(t,J =7,5Hz,2H), 2.2 (s,3H), 3.28(s,3H), 3.5(t,J =7.5Hz,2H), 4.09(t,J =7.5Hz,2H),
5.06(s,2H), 6.92(d, J=5.4Hz,1H), 7.35 ~7.52(m,2H), 7.64~ 7.8(m,2H), 8.03(d,J =5.4Hz,1 H)

Example 80

5-Methoxy-2-{4-(3-methoxypropoxy)-3-methylpyridine-2-yilmethyithio-1H-benzimidazole

OCH2CHaCHaOCHs
CHs

CHsO -

-
\Ki:I[: S—5-Cha” ¥
N
f
H-NMR(CDCl) & ; 1.92~2.18(m,2H),' 2.22(s,3H), 3.31(s,3H), 3.52(t,d =6.1Hz,2H), 3.80(s,3H), 4.09(t.J

=6.1Hz,2H), 4.30(s,2H), 6.64~6.81(m,2H), 6.97(d,J =2.2Hz,1H), 7.33(d,J =8.5Hz), 8.25 (d,J =5.7Hz,1H)

Example 81

5-Methyl-2-{4-(3-methoxypropoxy)-3-methylpyridine-2-yl3methylthio-1H-benzimidazole

QCHzCHzCHzDCHa

Chs
N
\Ii::ﬂi:k§>-S—CHz W
B

'H-NMR(CDCly) 5 ; 1.94~2.19(m,2H), 2.22(s,3H), 2.42(s,3H), 3.31(s,3H), 3.52(t,J =6.1Hz,2H), 4.08(t.J
=6.1Hz,2H), 4.31(s,2H), 6.67(d,J =5.7Hz, 1H), 6.80 ~7.00(m,1H), 7.15~7.40(m,2H), 8.23(d,J =5.7Hz,1H)

Example 82
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5,6-Dimethyl-2-{4-(3-methoxypropoxy)-3-methylpyridine-2-vilmethyithio-1H-benzimidazole

0 268 956

CHa

Chis

CHa

0CH2CH2CH.0CHs

&ﬁ»—S-CH N

H

H-NMR(CDCl3) & ; 1.95~2.17(m,2H), 2.24(s,3H), 2.34(s,6H), 3.35(s,3H), 3.55(t,J=6.2Hz,2H), 4.12(t,J
=6.2Hz,2H), 4.35(s,2H), 6.74(d,J =5.7Hz), 7.29(s,2H), 8.32(d,J =5.7Hz)

Exampie 83

5-Chloro-2-{4-(3-methoxypropoxy)-3-methyipyridine-2-yi Imethylthio-1H-benzimidazole

€1

| !
@: \I\>_ S-CH.
i

H

CHa

gtﬂzcnchzocns

.

'H-NMR(CDCl3) 5 ; 1.93~2.18(m,2H), 2.25(s,3H), 3.35(s,3H), 3.56(t,J =6.2Hz,2H), 4.13(t,J =6.2Hz,2H),
4.36(s,2H), 6.76(d,J=5.7Hz,1H), 7.10(dd, J=8.8Hz,2.2Hz,1H), 7.42(d,J=8.8Hz,1H), 7.50(d,J =2.2Hz,1H),

8.31(d,J =5.7Hz,1H)

Example 84

2-{4-(3-Methoxypropoxy)-3-methyipyridine-2-yI3methyl-thio-5-trifluoromethyi-1H-benzimidazole

'H-NMR(CDCl) & ; 1.92~2.19(m,2H), 2.27(s,3H), 3.36(s,3H), 3.56(t,J=5.9Hz,2H), 4.15(t.J =6.1Hz,2H)

CFa

CHas

0CH2CH2CH20CH,

N
\t:::ﬂ::§$*—S-CH2 N
A

H.

4.38(s,2H), 6.79(d,J =5.7Hz,1H), 7.23~ 7.60(m,2H), 7.71(s,1H), 8.35(d,J =5.7Hz, 1H)

Example 85

80

*
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Sodium salt of S-methoxy-2-{4-(3-methoxypropoxy)-3-methyipyridine-2-yl}methyisulfinyi-1H-benzimidazole

. O0CH2CH2CH.0CHa
s CHs

CHaO N
—8-CH,” ¥
s

0 Na -0

'H-NMR(DMSO-d¢) & ; 1.84~2.06(m,2H), 2.14(s,3H), 3.25(s,3H), 3.49(t,J =6.2Hz,2H), 3.72(s,3H), 4.09(t,J
=6.2Hz,2H), 4.53(ABq,J =12.7Hz,A» = 18.0Hz, 2H), 6.54(dd,J =8.8Hz,2.6Hz,1H), 6.91(d,J =5.7Hz,1H), 7.00-
8 (dWJ=28Hz1H), 7.34(d,J =8.8Hz,1H), 8.27(d,J =5.7Hz,1H)
Example 86

20 Sodium salt of 5-methyl-2-{4-(3-methoxypropoxy)-3-methylpyridine-2-yi methylsulfinyl-1H-benzimidazole

9CH2CH2CH20CH3
H

CHs
hs ; :I:Ttﬂ
S-CH.” M
\t:::ﬂ::ﬁﬁk-¢ :
Na 0

'H-NMR(DMSO-dg) § ; 1.84~2.05(m,2H), 2.14(s,3H), 2.37(s,3H), 3.25(s,3H), 3.48(t,J =6.2Hz,2H), 4.09(t,J
=6.2Hz,2H), 4.53(ABq,J=12.8Hz, Av=17.3 Hz,2H), 6.71(dd,J =7.9Hz,1H), 6.91 (d,J =5.7Hz,1H), 7.26(s,1H),
7.35(d,J=7.9 Hz,1H), 8.27(d,J =5.7Hz,1H)

25

30

35

Example 87

Sodium  salt of 5,6-dimethyl-2-{4-(3-methoxyporpoxy)-3-methylpyridine-2-yI}methyisulfinyl-1H-ben-
zimidazole

40

0CH2CH2CH20CH,
CHa

N
>—8-CH." N
N

50 CHa Na O

45

CHs

'H-NMR(DMSO-de) 5 ; 1.82~2.08(m,2H), 2.13(s,3H), 2.27(s.6H), 3.24(s,3H), 3.47(t,J =6.6Hz,2H), 4.08(t,J
=6.7Hz,2H), 4.54(ABq,J = 13.0Hz,A» = 19.8 Hz,2H), 6.90(d,J =5.7Hz,1H), 7.25(s,2H), 8.26(d,J-5.7Hz,1H)

55

Exampie 88
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Sodium salt of 5-chloro-2-{4-(3-methoxypropoxy)-3-methylipyridine-2-yl}methylsulfinyl-1H-benzimidazole

0 268 956

'H-NMR(DMSO0-dg) 5 ; 1.80~2.06(m,2H), 2.13(s,3H),-3.25(s,3H), 3.48(t,J =6.2Hz,2H), 4.08(t,J =6.2Hz,2H),
4.54(ABq,J = 12.9Hz, Av=15.3Hz,2H), 6.65 ~6.92(m,2H), 7.25~7.50(m,2H), 8.27(d,J =5.3Hz)

Example 89

Sodium salt of 2-{4-(3-methoxypropoxy)-3-methyipyridine-2-yl3methylsulfinyl-5-trifluoromethyi-1H-ben-

0CH2CH2CH20CH-

\ﬁ::I[: §>—s CHa™ W
t

Zimidazole

CFa

1H-NMR(DMSO-dg) 5

(d,J =5.3Hz,1H)

Exampie 80

CHs

0CH2CH2CH20CH.

N
S-CH,” ¥
\Ii::ﬁiiﬁ>ﬁ_¢ C

: 1.84~2.06(m,2H), 2.14(s,3H), 3.25(s,3H), 3.48(t,J =6.2Hz,2H), 4.09(t,J =6.1Hz,2H),
4.56(ABq.J =13.2Hz,Av=13.5Hz,2H), 6.92 (d,J=5.3Hz1H), 7.01~7.22(m,1H), 7.45~ 7.82(m,2H), 8.21-

Na~

0

2-{4-(3-Methoxypropoxy)-5-methylpyridine-2-yi}-methylithio-1H-benzimidazole

'H-NMR(CDCl3) & ; 1.90~2.24(m,2H), 2.16(s,3H), 3.31(s,3H), 3.51(t,J=6.2Hz,2H), 4.08(t,J-6.2Hz,2H),

0CH.CH2CH20CHs
CHa

N
Ei::ﬂ::&§>-S—CHz )

H

4.22(s,2H), 6.74(s,1H), 6.99~7.22(m,2H), 7.32~7.58(m,2H), 8.16(s,1H)

Example 91
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Sodium salt of 2-{4-(3-methoxypropoxy)-5-methyipyridine-2-yl3methylsulfinyl-1 H-benzimidazole

OCH2CH2CHAOCHS
L CH
@i%—scu’\(u\ﬂ/
vor o
Na O

'H-NMR(DMSO-ds} 5 ; 1.56~1.87(m,2H), 2.00(s,3H), 3.16(s,3H), 3.20~3.72(m,4H), 6.16~6.60(m,2H), 6.49
(s,1H), 6.68~6.92(m,2H), 7.28~7.50(m, 2H), 8.13(s,1H)

Exampie 92

2-{4-(3-Methoxypropoxy)-3-methyipyridine-2yl}-methyithio-benzothiazole

0CH2CH2CH20CHs
CHs

N
E:::H::éﬁ»—s-CHz N

A mixture comprising 0.8 g of 2-chloromethyl-4-(3-methoxypropoxy)-3-methylpyridine hydrochioride, 0.5
g of 2-mercaptobenzothiazole, 0.36 g of sodium hydroxide and 30 ml of ethanol was stirred at a room
temperature for 6 hours and distilled under a reduced pressure to remove the ethanol. The residue was
purified by silica gel column chromatography to obtain 0.85 g of the titte compound as a pale yeliow crystal.

'H-NMR(CDCl3) 5 ; 1.9 ~2.2(m,2H), 2.30(s,3H), 3.35(s,3H), 3.56(t,d =6.1Hz,2H), 4.10(t,J =6.1Hz,2H),
4.81(s,2H), 6.70(d,J =5.7Hz,1H), 7.1 ~ 7.5(m,2H), 7.5~7.9(m,2H), 8.29(d,J =5.7 Hz,1 H)

Example 93

2-{4-(3-Methylpropoxy)-3-methylpyridine-2-yl¥methylsulfinyibenzothiazole

OCH2CH2CH20CHs
CHa

N
E::ﬂ:: S—s-ch: 7N
57

0.6 g of 2-{4(3-methocypropoxy)-3-methyipyridine-2-ylmethylthiobenzothiazole was dissolved in 20 ml
of dichloromethane to obtain a solution. 0.36 g of 80% m-chloroperbenzoic acid was added to the solution
at -45°C. After one hour, 0.34 g of triethylamine and 30 mil of a saturated aqueous solution of sodium
hydrogencarbonate were added to the obtained mixture. The resulting mixture was stirred at a room
temperature for 30 minutes. The dichloromethane layer was separated, washed with a saturated aqueous
solution of sodium hydrogencarbonate twice, dried over magnesium sulfate and filtered. The filtrate was
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concentrated to obtain a residue. This residue was purified by silica gel column chromatography to obtain
0.17 g of the title compound as a white crystal.

TH-NMR(CDClz) & ; 1.95~2.18(m,2H), 2.20(s,3H), 3.34(s,3H), 3.54(tJ=6.1Hz,2H), 4.10(t,J =6.1Hz,2H),
4.67(s,2H), 6.71(d,J =5.7Hz,1H), 7.40~7.0 (m,2H), 7.92~8.20(m,2H), 8.25(d,J =5.7Hz, 1H)
Example 94

2-{4-(3-Methoxypropoxy)-3-methylpyridine-2-yl}-methylthio-1-methylbenzimidazole

0CH2CH2CH20CHs
CHa

. N 7 )
E::H:: S—5-cH,” ¥
'f

0.5 g of 2-{4-(3-hydroxypropoxy)-3-methylpyridine-2-yi}methylthio-1H-benzimidazole was dissolved in
30 ml of dimethylformamide to obtain a solution. 0.24 g of 60% sodium hydride was added to the solution
at 0°C. The obtained mixture was stirred at 40°C for one hour and cooled again to 0°C, followed by the
addition of 0.5 g of methyl iodide. The obtained mixture was stirred at a room temperature for 3 hours.
Then, a saturated aqueous solution of ammonium chioride was added to the resulting mixture to stop the
reaction. The reaction mixture was distilled under a reduced pressure to remove the solvent and the residue
was purified by silica gel column chromatography to obtain 0.3 g of the title compound as a pale yellow
crystal. .
TH-NMR(CDCls) & ; 1.95~2.21(m,2H), 2.30(s,3H), 3.35(s,3H), 3.54(t,J =6.2Hz,2H), 3.67(s,3H), 4.10(t,J
=6.2Hz,2H), 4.80(s,2H), 6.68(d,J =5.7Hz, 1H), 7.16 ~7.30(m,3H), 7.57~7.80(m,1H), 8.29(d,J =5.7Hz,1H)

Example 95

2-{4-(3-Methoxypropoxy)-3-methylpyridine-2-yiImethyisulfinyl-1-methylbenzimidazole

OCH2CH2CH20CH
CHa.

X
i::ﬂ:: S—5-CH.” W

-

|0

CHe

0.25 g of 2-{4-(3-methoxypropoxy)-3-methylpyridine-2-yl}methyithio-1-methylbenzimidazole was dis-
solved in 20 mi of dichloromethane to obtain a solution. 0.18 g of 80% m-chloroperbenzoic acid was added
to the solution at -50°C. The obtained mixture was stirred for one hour, followed by the addition of 0.14 g of
triethylamine and 20 m! of a saturated aqueous solution of sodium hydrogencarbonate. The obtained
mixture was stirred at a room temperature for one hour. The dichloromethane layer was separated, washed
with a saturated aqueous solution of sodium hydrogencarbonate twice, dried over magnesium sulfate and
filtered. The filtrate was concentrated to obtain a residue. This residue was purified by silica gel column
chromatography to obtain 0.12 g of the title compound as a pale yellow crystal.

H-NMR(CDCla) & ; 1.98~2.12(m,2H), 2.22(s,3H), 3.33(s,3H), 3.53(i,J =6.2Hz,2H), 3.98(s,3H), 4.06(t,J
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=6.2Hz,2H), 4.96(s,2H), 6.65(d.J =5.7Hz, 1H), 7.25 ~7.40{m,3H), 7.75~7.87(m,1H), 8.15(d,J =5.7Hz,1 H)

Exampie 96

1-Ethoxycarbony|-2-{4-(3-methyIpropoxy)—S—methylpyridine-2—yl}methylthiobenzimidazole

' CHa

K
N>—s-cnz

|

C02CH2CHs

0CH2CH2CH20CH

0.8 g of 2-{4-(3-methoxypropoxy)-3-methylpyridine-2-yl}methylthio-1H-benzimidazole was dissolved in
10 mi of dimethylformamide to obtain a solution. 0.23 g of 60% sodium hydride was added to this solution
at 0°C. The obtained mixture was stirred for 15 minutes. 0.4 g of ethyl chiorocarbonate was dropwise added
{0 the resulting mixture at 0°C. The obtained mixture was stirred at a room temperature for one hour. A
saturated aqueous solution of ammonium chloride was added to the resulting mixiure to stop the reaction.
The reaction mixture was extracted with chloroform. The extract was dried over magnesium sulfate and
filtered. The filtrate was concentrated to obtain a residue. This residue was purified by silica gel column
chromatography to obtain 0.82 g of the title compound as a white crystal.

'H-NMR(CDCls) & ; 1.50(t.J =7.0Hz,3H), 1.95~2.20(m,2H), 2.32(s,3H), 3.36(s,3H), 3.56(t,J =6.2Hz, 2H),
4.10(t,J =6.2Hz,2H), 4.54(q.J =7.0Hz, 2H), 4.77(s,2H), 6.69(d,J =5.7Hz,1H), 7.1 ~7.4(m,2H), 7.4~7.7(m,1H),

7.7~7.95(m, 1H), 8.30(d,J =5.7Hz,1H)

Example 97

1 -Ethoxycarbonyl-Z-{4-(3-methoxypropoxy)-3-methylpyridine-2-yl}methylsuIﬁnylbenzimidazole

CHe

0
T
©:N'>—S-CH2
’

CO2CH.CHa

0CH2CH2CH20CHs

0.6 g of 1-ethoxycarbonyI-2-{4-(3-methoxypropoxy)-3-methyIpyridine-2-yl}methylthiobenzimidazole was
dissolved in 20 ml of dichloromethane to obtain a solution. 0.4 g of m-chloroperbenzoic acid was added to
the solution at -45°C. After one hour, 0.3 g of triethylamine and 20 ml of a saturated aqueous solution of
sodium hydrogencarbonate were added to the resuiting mixture. The obtained mixture was stirred at a room
temperature for 30 minutes. The dichloromethane layer was separated, washed with a saturated aqueous
solution of sodium hydrogencarbonate twice, dried over magnesium sulfate and filtlered. The filtrate was
concentrated to obtain a residue. This residue was purified by silica gel column chromatography to obtain

0.21 g of the titie compound as a yellow oil.

'H-NMR(CDCls) & ; 1.54(t,J =7.0Hz,3H), 1.99~2.20(m,2H), 2.30(s,3H), 3.35(s,3H), 3.55(t,d =6.2Hz, 2H),

4.06(,J =6.2Hz,2H), 4.61(q,J=7.0Hz, 2H), 4.74(ABq,J=12.8Hz,Av= 8.6Hz,2H), 6.60(d,J =5.7Hz,1H)

~7.5(m,2H), 7.7 ~8.0(m,2H), 8.03(d,J =5.7Hz,1H)
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Claims

1. A pyridine derivative represented by the general formula:

(D) \~ 0-(CH2) »-Z

@wﬂ

wherein R' and R? may be the same or different from each other and each stand for a hydrogen atom, a
lower alkyl, lower alkoxy, halogenated lower alkyl, lower alkoxycarbonyl or carboxyl group or a halogen
atom;
X stands for a group represented by the formula:
-Q-, -S-or - N~
ls

(wherein R3 stands for a hydrogen atom or a lower alkyl, phenyl, benzy! or lower alkoxycarbonyl group);
Z stands for
@ a group represented by the general formula:

-O(CHy)p-0-R*
wherein p stands for an integer of 1 to 3 and R* stands for a hydrogen atom or a lower alkyl, aryl or aralkyl
group,
@ a group represented by the general formula:

-0-(CHg)q-RS
wherein q stands for an integer of 1 to 3 and R® stands for a halogen atom or an alkoxycarbonyl, ary or
heteroaryl group,

a group represented by the general formula:

<0-(CH2),-0-(CHg)s-0O-R8é
wherein r and s each stand for an integer of 1 to 5 and R® stands for a hydrogen atom or a lower alkyl
group,
@ a group represented by the formula:

@a group represented by the formula:

@ a group represented by the formula:

86

)

Ong

(%



70

15

20

25

30

35

45

50

55

0 268 956

-

M A
S
— N

-\

@a group represented by the general formula:

(0) +,

Il
—3—A

wherein t stands for an integer of 0 to 2 and A stands for a group represented by the general formula:

<X

(wherein B stands for a group represented by the formula: -NH-, -O-or -S-), a lower alkyl, alkoxycarbonyl,
pyridyl or furyl group or a group represented by the general formula:

—(CHZ),,'-G/R

(wherein R’ stands for a hydrogen atom, a lower alkyl or lower alkoxy group or a halogen atom and w
stands for an integer of 0 or 1)
a group represented by the general formula:

—l\ll-CHz—@

RS

1

wherein R® stands for an acetoxy or lower alky! group,
or
@ a group represented by the general formula:

-OHQ
wherein R® stands for a hydrogen atom or a lower alkyl or aryl group;
n stands for an integer of 0 to 2; m stands for an integer of 2 to 10,
and
J and K may be the same or different from each other and each stand for a hydrogen atom or a lower alky!
group, with the proviso that when Z is a group falling under the above category @ wherein R® is a lower
alky! group, m stands for an integer of 3 to 10,
and a pharmaceutically acceptable salt thereof.

2/ A compound according to claim 1, wherein Z represented a group selected from category 1, 2, 3, 4,
Sor9.

3. A compound according to claim 2, wherein Z represents a group selected from category 1,2 or 9.

4. A compound according to claim 3, wherein Z represents a group selected from category 9 and R! is
hydrogen or lower alkyl and R2 is hydrogen.

87
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5. A compound according to any of claims 1-4, wherein X is nitrogen, K is hydrogen, n is one and Z is
-OR¢,
R' and R2 are both hydrogen or R is 5-lower alkyl, 5-halogenated lower alkyl or 5-lower alkoxy and R2 is
hydrogen, J is hydrogen or methyl and m is 3 to 10, and R® is lower alkyl.

5 6. A compound according to claim 5, wherein R and R2 are both hydrogen, J is methyl, m is 3 and R®
is methyl.
7. A compound according fo ciaim 5, wherein R' and R2 are both hydrogen, J is hydrogen, m is 3 and
R® is methyl. :

8. A compound according to any of claims 1-4, wherein R and R2 are both hydrogen, J is methyl, m is
10 2 and R%is benzyl.

9. A compound according to claim 1, wherein X is nitrogen, n is one, and Z is -O(CH2),-OR?, R' and R?
are both hydrogen or R' is 5-lower alkyl, 5-halogenated lower alkyl or S5-lower alkoxy and R? is hydrogen, m
is2or 3, pis 2 or 3 and R*is methyl or benzyl and K is hydrogen.

10. A compound according to claim 9, wherein R' is methoxy; R2 is hydrogen, J is methyl, m is 2, p is

15 2 and R?is methyl.

11. A pharmaceutical composition which comprises a pharmacologically effective amount of a pyridine
derivative having the formula as defined in any of claims 1-10 or a pharmacologically acceptable salt
thereof and a pharamacologically acceptable carrier.

12. A pharmaceutical composition according to claim 11, in which the pyridine derivative is

20
: 0CH.CH.CH0CH,
. CH3 . )
25 ily A
8-, ¥

I

N O
30 13. A pharamceutical composition according to claim 11 or claim 12 which compriées 0.1 to 100 grams

of the pyridine derivative or a pharmacologicaily acceptable salt thereof per unit dose.
14. A pharmaceutical composition according to any of claims 11-13 for the treatment of prevention of
peptic uicers.
15. The use of a pyridine derivative according to any of claims 1-10 for the manufacture of a
35 medicament for the treatment or prevention of peptic ulcers.
16. A process for producing a compound of general formula V'

w R! J 0-(CH3)a-12
H .
@ >\—5 —CH. —X . ( I’ )
VA il =
R
" .
wherein R, R?, X, J, K, Z and m are as defined in claim 1, or a pharmaceutically acceptable salt thereof
comprising the step of reacting the compound of formula Il with the compound of formula il
50 R
N [}
N sH (1)
£ - .
R? ~
55

wherein R, R? and X are as defined above
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J- O"(CH!) a-Z .

5 N .
wherein m, Z, J and K are as defined above and Y represents a halogen atom or a sulfonyloxy group, and
optionally converting the product into a salt.
17. A process according to claim 16 wherein Y represents chlorine, bromine or iodine.
10 18. A process according to claim 16 wherein Y represents an alkyisulfonyloxy group.
18. A process according to claim 18 wherein the alkylsulfonyloxy group is a methylisulfonyloxy group or
an ethylsulfonyloxy group.
20. A process according to claim 16 wherein the sulfonyloxy group is an aromatic sulfonyloxy group.
21. A process according to claim 20 wherein the aromatic sulfonyioxy group is a benzenesulfonyloxy
15 Group or a tosyloxy group.
22. A process according to any of claims 16-21 wherein the reaction is carried out in the presence of an
acid scavenget.
23. A process for producing a compound of formula I”

20

R - ] 9-(CHa)a-T
t@[{: 5 —CHa K (17
ge” r N

wherein R?, R2, X, J, K, Z and m are as defined in claim 1, or a pharmaceuticaily acceptabie salt thereof,
comprising the step of reacting the compound of formula I as defined in claim 16 with an approximately
equimolar amount of an oxidizing agent, and optionally converting the product into a salt.

24. A process according to claim 23 wherein the oxidizing agent is selected from hydrogen peroxide,
peracetic acid, m-chloroperbenzoic acid, sodium hypochiorite or sodium hypobromite.

25. A process for producing a compound of formula I

R! : ﬂ 1 0-(Ch)al
;>-§—{Hz—%7:§-x (1*)
0 .

25
30

35

wherein R, R2, X, J, K, Z and m are as defined in claim 1, or a pharmaceutically acceptable salt thereof,
comprising the step of reacting the compound of formuia I' as defined in claim 16 with at least two molar
equivalent amounts of an oxidizing agent, and optionally converting the product into a salt.

26. A process according to claim 25 wherein the oxidizing agent is selected from hydrogen peroxide,
peracetic acid, m-chloroperbenzoic acid, sodium hypochiorite or sodium m-periodate.

4
° 27. A process for producing the compound of formula I*

R! A G SR I A
s S5 —cH X (17)
e i , :
g2 0

wherein R, R2, X, J, K, Z and m are as defined in claim 1, or a pharmaceutically acceptable salt thersof,

% comprising the step of reacting an oxidizing agent with the compound of formula I
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0-(CHa) n-2
\@:ys CH:—{}K (17

wherein RY, R?, X, J, K, Z and m are as defined above, and optionally converting the product info a salt.
28. A process for producing a compound of formula I

-(CHZ) a""Z *

R? - . p-(Ch
E@i?—s—cﬂz—@—x S 8
R? - N

(or

wherein R?, A2, X, K, J, Z and m are as defined in claim 1, or a pharmaceuticaily acceptable salt thereof, -

comprising the step of reacting a compound of formuia IV

R - J - 0-(CHs) a-H

2l
g el
-x>—s ~CHa —{}x (V)

wherein R', R2, X, K, J and m are as defined above and Hal represents a halogen atom,
with a compound of formula Z-H, wherein Z is as defined above, and optionally converting the product into
a salt.

29. A process according to claim 28 wherein the reaction is carried out in the presence of an acid
scavenger.

30. A process for producing a compound: of formula I**

Rﬁ.

R? - (Da J 0-(CHa)a-

Z .
@E*\S'—g.—cn,—(r}x. Cor)
J 3 - i

wherein R, R2, n, J, K, m and Z are as defined in claim 1 and R3 represents a lower alkyl, phenyl, benzyl,
or lower alkoxycarbonyl group, or a pharmaceutically acceptable salt thereof,
comprising the step of reacting the compound of formula Vi

U (CHz)n Z

@; >—S CH:J}K (W

-

wherein R, R2, n, J, K, m and Z are as defined above,
with R3Hal, wherein Hal represents a halogen atom, and optionally converting the product into a salt.
31. A process according to claim 30 when carried out in the presence of a dehydrohalogenating agent.
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Claims for the following contracting states: ES, GR

1. A process for producing a compound of general formula I

R | I D-(CH3) a-

N
-5 —CH, K (1)

ad =

wherein R? and R2 may be the same or different from each other stand for a hydrogen atom, a lower alkyl,
lower alkoxy, halogenated lower alkyl, lower alkoxycarbonyl or carboxyl group or a halogenated atom;
X stands for a group represented by the formula:
-0-, -S-0or - N =
RS

(wherein R3 stands for a hydrogen atom or a lower alkyl, phenyl, benzyl or lower alkoxycarbonyl group);
Z stands for :
@ a group represented by the general formula:

-O(CHy), -O-R* :
wherein p stands for an integer of 1 to 3 and R* stands for a hydrogen atom or a lower alkyl, aryl or aralkyl
group,
@ a group represented by the general formula:

=0-(CHz)q -R5
wherein q stands for an integer of 1 to 3 and RE stands for a halogen atom or an alkoxycarbonyl, ary! or
heteroaryl groups,

a group represented by the general formula:

-0-(CH2),~0-(CHa)s-0-R6E
wherein r and s each stand for an integer of 1 to 5 and RS stands for a hydrogen atom or a lower alkyl
group,
@ a group represented by the formula:

0
-
0
(® a group represented by the formula:
0
@ a group represented by the formula:
M, 0
- 8§
— N
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@ a group represented by the general formula:

Il

-(0) «,

—S—A

wherein t stands for an integer of 0 {0 2 and A stands for a group represented by the general formula:

~<XJ

(wherein B stands for a group represented by the formuia: -NH-, -O-or -S-), g lower alkyl, alkoxycarbonyl-
methyl, pyridyl or furyl group or a group represented by the general formula:

- (CHa) v ;®(R1

£ 2]

i,

(wherein R’ stands for a hydrogen atom, a lower alkyl or lower alkoxy group or a halogen atom and w

stands for an infeger of 0 or 1),

a group represented by the general formula:

-X
|

—CH

R®

wherein R® stands for an acetoxy or lower alkyl group,
a group represented by the general formula:

-0ORS¢

wherein R® stands for a hydrogen atom or a lower alky! or aryi group;
m stands for an integer of 2 to 10,

and

O

J and K may be the same or different from each other and each stand for a hydrogen atom or a lower alkyl
group, with the proviso that when Z is a group falling under the above category wherein R® is a lower
alkyt group, m stands for an integer of 3 to 10,
and a pharmaceutically acceptable salt thereof,. comprising the step of reacting the compound of formula Il

with the compound of formuia iii

Rl

R2

wherein R?, R2 and X are as defined above

U"' (CH?) n-z

-Y-CH.

K

92
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wherein m, Z, J and K are as defined above and Y represents a halogen atom or a sulfonyloxy group, and
optionally converting the product into a sait.

2. A process according to claim 1 wherein Y represents chiorine, bromine or iodine.

3. A process according to claim 1 whersin Y represents an alkylsulfonyloxy group.

4. A process according to claim 3 wherein the alkyisulfonyloxy group is a methylsulfonyloxy group or
an ethylsulfonyloxy group. .

5. A process according to claim 1 wherein the sulfonyloxy group is an aromatic sulfonyloxy group.

8. A process according to claim 5 wherein the aromatic sulfonyloxy group is a benzenesulfonyloxy
group or a tosyloxy group.

7. A process according to any of claims 1-8 wherein the reaction is carried out in the presence of an
acid scavenger.

8. A process for producing a compound of formula I

R' 0 J 0-(CH:)a~1

Mt
3§ —CH. K (1"
R v

wherein R, R2, X, J, K, Z and m are as defined in claim 1, or a pharmaceutically acceptable salt thereof,
comprising the step of reacting the compound of formula I' as defined in claim 1 with an approximately
equimolar amount of an oxidizing agent, and optionally converting the product into a salt.

9. A process according to claim 8 wherein the oxidizing agent is selected from hydrogen peroxide,
peracstic acid, m-chloroperbenzoic acid, sodium hypochlorite or sodium hypobromite.

10. A process for producing a compound of formula I*

- J 0 0-(CH2) a-2

R 0

o -

S5 —CH K (1=)
S N .

R? y 0 .

wherein R', R?, X, J, K, Z and m are as defined in claim 1, or a pharmaceutically acceptable salt thereof,
comprising the step of reacting the compound of formula I as defined in claim 1 with at least two moiar
equivalent amounts of an oxidizing agent, and optionally converting the product into a salt.

11. A process according to claim 10 wherein the oxidizing agent is selected from hydrogen peroxide,

)

40

45

50

peracetic acid, m-chloroperbenzoic acid, sodium hypochlorite or sodium m-periodate.
12. A process for producing the compound of formula *

l
0

et |
-
N 7

wherein R, R2, X, J, K, Z and m are as defined in claim 1, or a pharmaceuticaily acceptable salt thereof,

. J 0-(CHa) a-1

(1=)

comprising the step of reacting an oxidizing agent with the compound of formuia I

RI N .0
T
ISt -
g’ X H
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wherein RY, R2, X, J, K, Z and m are as defined above,
and optionally converting the product into a salt.
13. A process for producing a compound of formula V'

5 .
R! - J 0-(CH:)a-Z -
@: S5 —C X (1)
X .

170 R? .

wherein RT, R2, X, K, J, Z and m are as defined in claim 1, or a pharmaceutically acceptable salt thereof,

comprising the step of reacting a compound of formuia IV
15

B J B-(CHa)x-Hal
- Q[-?-s ~CH, Nk (V)
2 o - i

wherein R', R2, X, K, J and m are as defined above and Hal represents a halogen atom,
with a compound of formula Z-H, wherein Z is as defined above,
25 and optionally converting the product into a salt.
14. A process according to claim 13 wherein the reaction is carried out in the presence of an acid
scavenger.
15. A process for producing a compound of formula 1"

a0 R' . (. J 0-(CHa) -1

!
‘}—s.—cu,—@-x. - (1)

I
R® _ .

35 R?

wherein R', R2, J, K, m and Z are as defined in claim 1, n stands for an integer of 0 to 2, and R? represents
a lower alkyl, phenyl, benzyl or lower alkoxylcarbonyl group, or a pharmaceutically acceptable salt thereof,
40 comprising the step of reacting the compound of formula Vi

(0) n (CH?):

45 @L }‘S —CH. —?S—K - (VI)

-

wherein R, R2, n, J, K, m and Z are as defined above,
50 with R3Hal, wherein Hal represents a halogen atom,
and optionally converting the product into a salt.
16. A process according to claim 15 when carried out in the presence of a dehydrohalogenating agent.
17. A process according to any preceding claim, whersin Z represents a group selected from category
1,2,3,4,50r 8.
55 18. A process according to claim 17, wherein Z represents a group selected from category 1, 2 or 9.
19. A process according to claim 18, wherein Z represents a group selected from category 9 and R is
hydrogen or lower alkyl and R? is hydrogen.
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20. A process according to any preceding claim, wherein X is nitrogen, K is hydrogen, and Z is -OR®,

R" and R? are both hydrogen or R' is 5-lower alkyl, 5-halogenated lower alkyl or S-lower alkoxy and R? is
hydrogen, J is hydrogen or methyl and m is 3 to 10, and R® is lower alkyl.

21. A process according to claim 20, wherein R! and R2 are both hydrogen, J is methyl, m is 3 and R¢®
is methyl.

22. A process according to claim 20, wherein R and R2 are both hydrogen, J is hydrogen, m is 3 and
R? is methyl.

23. A process according to any of claims 1-19, wherein R' and R2 are both hydrogen, J is methyl, m is
2 and R?is benzyl.

24. A process according to any of claims 1-19, wherein X is nitrogen, and Z is -O(CH3),-OR¢, R! and R?
are both hydrogen or R' is 5-lower alkyl, S5-halogenated lower alkyl or 5-lower alkoxy and R2 is hydrogen, m
is 2 or3, pis 2 or 3 and R* is methyl or benzyl and K is hydrogen.

25. A process according to claim 24, wherein R! is methoxy, R2 is hydrogen, J is methyl, mis 2, pis 2
and R*is methyl.

26. The use of a pyridine derivative represented by the general formula:

R D) J- 0-(CH2)a-2

-5 —CH. —K

wherein R' and R? may be the same or different from each other and each stand for a hydrogen atom, a
lower alkyl, lower alkoxy, halogenated lower alkyl, lower alkoxycarbonyl or carboxyl group or a halogen
atom;
X stands for a group represented by the formula:
~0O-, -S-or -N =
3

(wherein R3 stands for a hydrogen atom or a lower alkyl, phenyl, benzyl or lower alkoxylcarbonyl group);
Z stands for
@ a group represented by the general formula:

-O(CH),-0O-R*
wherein p stands for an integer of 1 to 3 and R* stands for a' hydrogen atom or a lower alkyl, aryl or aralky!
group,
@ a group represented by the general formula:

-O-(CHy)o-R5
wherein q stands for an integer of 1 to 3 and R stands for a halogen atom or an alkoxycarbonyi, aryl or
heretoary! group,

a group represented by the general formula:

-0-(CHg),~0-(CHy)s -O-RE
wherein r and s each stand for an integer of 1 to 5 and RS stands for a hydrogen atom or a lower alkyl
group,

a group represented by the formula:

@ a group represented by the formuia:
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g
-y
(8) a group represented by the formula:
W
-) \0

@ a group represented by the general formula:

(0) .

I
—5—A

wherein t stands for an integer of 0 to 2 and A stands for a group represented by the general formula:

X

(wherein B stands for a group represented by the formula: -NH-, -O-or -S-), a lower alkyl, alkoxycarbonyi-
methyl, pyridyl or furyl group or a group represented by the general formula:

- (CHa) Q@(R7

(wherein R’ stands for a hydrogen atom, a lower alkyl or lower alkoxy group or a halogen atom and w
stands for an integer of 0 or 1),
a group represented by the general formula:

—r}-cuz—O
R®

wherein R stands for an acetoxy or lower alkyl group,
or
@ a group represented by the general formula:
-ORQ
wherein R® stands for a hydrogen atom or a lower alkyl or ary} group;
n stands for an integer of 0 to 2; m stands for an integer of 2 o 10,
and )
J and K may be the same or different from each other and each stand for a hydrogen atom or a lower alky!
group, with the proviso that when Z is a group falling under the above category @ wherein R? is a lower
alkyt group, m stands for an integer of 3 to 10,
and a pharmaceutically acceptable salt thereof,
for the manufacture of a medicament for the treatment or prevention of peptic ulcers.
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